(19) 



J) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(11) 



EP 1 162 196 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

12.12.2001 Bulletin 2001/50 

(21) Application number: 00987728.3 

(22) Date of filing: 22.12.2000 



(51) Intci7: C07D 209/12, C07D 235/18, 
C07D 235/30, C07D 401/04, 
C07D 401/10, C07D 401/12, 
C07D 401/14, C07D 403/12, 
C07D 405/04, C07D 405/12, 
C07D 409/04, C07D 409/12, 
C07D 409/14, C07D 413/04, 
C07D 413/12, C07D 417/12, 
C07D 471/04, C07D 487/04 



(86) International application number: 
PCT/J POO/091 81 



(87) International publication number: 

WO 01/47883 (05.07.2001 Gazette 2001/27) 



(84) Designated Contracting States: 


• MIZUTANI, Kenjl, Ctr. Pharm. Res. Inst, of Japan 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Takatsukl-shl, Osaka 569-1125 (JP) 


MC NL PT SE TR 


• YOSHIDA, Atsuhito, Ctr. Pharm. Res. Inst. Japan 


Designated Extension States: 


Takatsuki-shi, Osaka 569-1125 (JP) 


AL LT LV MK RO SI 






(74) Representative: 


(30) Priority: 27.12.1999 JP 36900899 


von Kreisler, Alek, Dipl.-Chem. et al 


Patentanwalte 


(71) Applicant: Japan Tobacco Inc. 


von Kreisler-Selting-Werner 


Tokyo 105-8422 (JP) 


Postfach 10 22 41 




50462 Kdln (DE) 


(72) Inventors: 




• HASHIMOTO, Hiromasa, 




Ctr. Pharm. Res. Inst. Japan 




Takatsuku-shl, Osaka 569-1125 (JP) 





(54) FUSED-RING COMPOUNDS AND USE THEREOF AS DRUGS 



(57) The present invention provides a fused ring wherein each symbol is as defined in the specification, 
compound of the following formula [I] a pharmaceutical ly acceptable salt thereof, and a ther- 

apeutic agent for hepatitis C, which contains this com- 
pound. The compound of the present invention shows 




an anti-hapatitis C virus (HCV) action based on the HCV 
polymerase inhibitory activity, and is useful as a thera- 
peutic agent or prophylactic agent for hepatitis C. 



Printed by Jouve, 75001 PARIS (FR) 



BEST AVAILABLE COPY 



EP1 162 196 A1 



Description 
Technical Field 

s [0001] The present invention relates to a novel fused ring compound and a pharmaceutically acceptable salt thereof 
useful as a therapeutic agent for hepatitis C. The present invention also relates to a novel use of a certain fused ring 
compound or a pharmaceutically acceptable salt thereof as a therapeutic agent for hepatitis C. More particularly, the 
present invention relates to a therapeutic agent for hepatitis C t which contains a novel fused ring compound or a 
pharmaceutically acceptable salt thereof, which is effective for the prophylaxis or treatment of hepatitis C and which 

10 shows anti-hepatitis C virus (HCV) activity, particularly anti-HCV activity based on an RNA-dependent RNA polymerase 
inhibitory activity. 

Background Art 

15 [0002] In 1989, a main causative virus of non-A non-B posttransfusion hepatitis was found and named hepatitis C 
virus (HCV). Since then, several types of hepatitis viruses have been found besides type A, type B and type C, wherein 
hepatitis caused by HCV is called hepatitis C. 

[0003] The patients infected with HCV are considered to involve several percent of the world population, and the 
infection with HCV characteristically becomes chronic. 

20 [0004] HCV is an envelope RNA virus, wherein the genome is a single strand plus-strand RNA, and belongs to the 
genus Hepacivirus of Flavivirus (from The international Committee on Taxonomy of Viruses, International Union of 
Microbiological Societies). Of the same hepatitis viruses, for example, hepatitis B virus (HBV), which is a DNA virus, 
is eliminated by the immune system and the infection with this virus ends in an acute infection except for neonates 
and infants having yet immature immunological competence. In contrast, HCV somehow avoids the immune system 

25 of the host due to an unknown mechanism. Once infected with this virus, even an adult having a mature immune system 
frequently develops persistent infection. 

[0005] When chronic hepatitis is associated with the persistent infection with HCV, it advances to cirrhosis or hepatic 
cancer in a high rate. Enucleation of tumor by operation does not help much, because the patient often develops 
recurrent hepatic cancer due to the sequela inflammation in non-cancerous parts. 
30 [0006] Thus, an effective therapeutic method of hepatitis C is desired. Apart from the symptomatic therapy to sup- 
press inflammation with an anti-inflammatory agent, the development of a therapeutic agent that reduces HCV to a 
low level free from inflammation and that eradicates HCV has been strongly demanded. 

[0007] At present, a treatment with interferon is the only effective method known for the eradication of HCV. However, 
interferon can eradicate the virus only in about one-third of the patient population. For the rest of the patients, it has 
35 no effect or provides only a temporary effect. Therefore, an anti-HCV drug to be used in the place of or concurrently 
with interferon is awaited in great expectation. 

[0008] In recent years, Ribavirin (1-|3-D-ribofuranosyl-1 H-1 ,2,4-triazole-3-carboxamide) has become commercially 
available as a therapeutic agent for hepatitis C, which is to be used concurrently with interferon. It enhances the efficacy 
of interferon but only to a low efficacy rate, and a different novel therapeutic agent for hepatitis C is desired. 
40 [0009] Also, an attempt has been made to potentiate the immunocompetence of the patient with an interferon agonist, 
an interleukin-12 agonist and the like, thereby to eradicate the virus, but an effective pharmaceutical agent has not 
been found yet. 

[0010] In addition, the inhibition of HCV growth, wherein HCV-specific protein is targeted, has been drawing attention 
these days. 

45 [0011] The gene of HCV encodes a protein such as serine protease, RNAhelicase, RNA-dependent RNA polymerase 
and the like. These proteins function as a specific protein essential for the growth of HCV. 

[0012] One of the specific proteins, RNA-dependent RNA polymerase (hereinafter to be also briefly referred to as 
an HCV polymerase), is an enzyme essential for the growth of the virus. The gene replication of HCV having a plus- 
strand RNA gene is considered to involve synthesis of a complementary minus-strand RNA by the use of the plus- 

50 strand RNA as a template, and, using the obtained minus-strand RNA as a template, amplifying the plus-strand RNA. 
The portion called NS5B of a protein precursor, that HCV codes for, has been found to show an RNA-dependent RNA 
polymerase activity (EMBO J., 15, 12-22, 1996), and is considered to play a central role in the HCV gene replication. 
[0013] Therefore, an HCV polymerase inhibitor can be a target in the development of an anti-HCV drug, and the 
development thereof is eagerly awaited. However, an effective HCV polymerase inhibitor has not been developed yet, 

55 like in other attempts to develop an anti-HCV drug based on other action mechanisms. As the situation stands, no 
pharmaceutical agent can treat hepatitis C satisfactorily. 

[0014] The following discloses known compounds relatively similar to the compound of the present invention. 
[0015] A known therapeutic agent for hepatitis C having a benzimidazole skeleton is disclosed in W097/36866, 
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Japanese Patent Application under PCT laid-open under kohyo No. 2000-511899 (EP906097) and W099/51619. 
[0016] W097/36866 discloses the following compound D and the like, and HCV helicase inhibitory activity of the 
compounds. 

[0017] Japanese Patent Application under PCT laid-open under kohyo No. 2000-511899 (EP906097) discloses the 
following compound E and the like, and W099/51 61 9 discloses the following compound F and the like, in both of which 
a possibility of these compounds being effective as an HCV inhibitor is mentioned. 

[0018] However, these publications do not include the compound disclosed in the present specification, or a disclo- 
sure suggestive thereof. 



H H 



compound D 




HO 



_.0H 

HO 

compound E compound F 

[0019] A known anti-hepatitis virus agent having a benzimidazole skeleton is disclosed in Japanese Patent Applica- 
tion under PCT laid-open under kohyo No. 2000-503017 (W09 7/2531 6) and Japanese Patent Application under PCT 
laid-open under kohyo No. 10-505092 (W096/7646). 

[0020] W097/2531 6 discloses the following compound A and the like, wherein the use thereof is for a treatment of 
viral infection. The target virus is a DNA virus such as hepatitis B virus and the like. However, this publication does not 
include the compound disclosed in the present specification or a description regarding or suggestive of HCV. 
[0021] Japanese Patent Application under PCT laid-open under kohyo No. 1 0-505092 discloses the following com- 
pound B and the like, wherein the use thereof is for a treatment of viral infection. The target virus is a DNA virus such 
as herpesvirus and hepatitis B virus. However, this publication does not include the compound disclosed in the present 
specification or a description regarding or suggestive of HCV. 




compound A compound B 



[0022] The benzimidazole derivatives having an antiviral activity have been disclosed in JP-A-3-31 264, US3644382 
and US3778504. In addition, WO98/37072 discloses, as a production inhibitor of tumor necrosis factor (TNF) and cyclic 
AMP, a benzimidazole derivative for the use as an anti-human immunodeficiency virus (HIV) agent and an anti-inflam- 
mation agent. WO98/05327 discloses, as a reverse transcriptase inhibitor, a benzimidazole derivative for the use as 
an antt-HIV agent. J. Med. Chem. (13(4), 697-704, 1970) discloses, as a neuraminidase inhibitor, a benzimidazole 
derivative for the use as an anti-influenza virus agent. 

[0023] However, none of these publications includes the compound of the present invention or a description regarding 
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or suggestive of an anti-HCV effect. 

[0024] Known benzimidazole derivatives having a pharmaceutical use other than as an antiviral agent are disclosed 
in JP-A-8-501318 (US5824651) and JP-A-8-134073 (US5563243). These publications disclose the following com- 
pound C and the like as a catechol diether compound, and the use thereof as an anti-inflammation agent. However, 
s neither of the publications includes the compound of the present invention, and as the action mechanism, the former 
discloses phosphodiesterase IV and the latter discloses TNF. These publications do not include a description regarding 
or suggestive of an anti-HCV effect. 

[0025] Japanese Patent Application under PCT laid-open under kohyo No. 2000-159749 (EP882718) discloses the 
following compound G and the like, and the use thereof for the treatment of bronchitis, glomerulonephritis and the like. 
10 However, this publication does not include the compound of the present invention, but discloses only a phosphodieste- 
rase IV inhibitory and hypoglycemic action. This publication does not include a description regarding or suggestive of 
an anti-HCV effect. 



15 



20 




[0026] WO98/50029, WO98/50030 and WO98/50031 disclose benzimidazole derivatives as an antitumor agent hav- 
ing a protein isoprenyl transferase action. While this publication discloses a wide scope of the claims, at least it does 
25 not include a compound analogous to the compound of the present invention or a description regarding or suggestive 
of an anti-HCV effect. 

[0027] JP-A-8-109169 (EP694535) discloses the application of a tachykinin receptor antagonist to treat an inflam- 
matory disease, and W096/35713 discloses the application thereof as a growth hormone release promoter to treat a 
growth hormone- related disease such as osteoporosis and the like. However, none of these publications includes a 
30 description regarding or suggestive of an anti-HCV effect. 

[0028] JP-A-53-1 4735 discloses a benzimidazole derivative as a brightener besides its pharmaceutical use, but this 
publication does not include the compound of the present invention. 

Disclosure of the Invention 

35 

[0029] Based on the findings from the preceding studies, it has been elucidated that a pharmaceutical agent having 
an anti-HCV activity is effective for the prophylaxis and treatment of hepatitis C, and particularly an anti-HCV agent 
having an inhibitory activity on RNA-dependent RNA polymerase of HCV can be a prophylactic and therapeutic agent 
effective against hepatitis C and a prophylactic and therapeutic agent for the disease caused by hepatitis C. 
40 [0030] Accordingly, the present invention provides a pharmaceutical agent having an anti-HCV activity, particularly 
a pharmaceutical agent having an RNA-dependent RNA polymerase inhibitory activity. 

[0031] The present inventors have made an in-depth study of compounds having an anti-HCV activity, particularly 
RNA-dependent RNA polymerase inhibitory activity, and completed the present invention. 
[0032] Thus, the present invention provides the following (1) to (43). 

45 

(1) A therapeutic agent for hepatitis C, which comprises a fused ring compound of the following formula [I] or a 
pharmaceutically acceptable salt thereof as an active ingredient: 



50 



55 
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wherein 

a broken line is a single bond or a double bond, 

qi is C(-R 1 ) or a nitrogen atom, 

q2 is C(-R 2 ) or a nitrogen atom, 

q3 is C(-R 3 ) or a nitrogen atom, 

q4 is C(-R 4 ) or a nitrogen atom 

G 5 , G 6 , G 8 and G 9 are each ' J " ' — 



G7 



is C(-R 4 ) or a nitrogen atom, 

are each independently a carbon atom or a nitrogen atom, 

is C(-R 7 ) an oxygen atom, a sulfur atom, or a nitrogen atom optionally substituted by R 8 , 



wherein R 1 , R 2 , R 3 and R 4 are each independently, 



(1) hydrogen atom, 

(2) C^e alkanoyl, 

(3) carboxyl, 

(4) cyano, 



,. 6 alkylamino, 



(5) nitro, 

(6) C 1 6 alkyl optionally substituted by 1 to 3 substituent(s) selected from the following group A, 
group A; halogen atom, hydroxyl group, carboxyl, amino, alkoxy, alkoxycarbonyl and 

wher^R^'is optionally substituted alkyl (as defined above) or C 6 . u aryl C,* alkyl optionally substituted 
by 1 to 5 substituent(s) selected from the following group B, 
group B; halogen atom, cyano, nitro, C A _ 6 alkyl, 

"(ChTcOOR-. Th^-CoS-, -(CH 2 ) r -NR b1 R b2 , - (CH^-NRM-COR", -(CH 2 ) r -NHS0 2 R- -<CH 2 ) r - 
ORbl,-(CH 2 ) r -SR"i,-(CH 2 ) r -S0 2 R»>i and -(CH 2 ) r -S0 2 NR"R b2 

wherein R b1 and R b2 are each independently hydrogen atom or C,. 6 alkyl and r is 0 or an integer of 1 to 6, 

/g\ -CQNFt a 2Ra3 

wherein R*2 and R a3 are each independently hydrogen atom, alkoxy or optionally substituted alkyl 
(as defined above), 

(9) -C(=NR a4 )NH 2 

wherein R a4 is hydrogen atom or hydroxyl group, 

(10) -NHR a5 

wherein R a5 is hydrogen atom, C A _ 6 alkanoyl or C A _ 6 alkylsulfonyl, 

(11) -OR a6 

wherein R a6 is hydrogen atom or optionally substituted C v6 alkyl(as defined above), 

(12) -S0 2 R a7 

wherein R a7 is hydroxyl group, amino, C^ 6 alkyl or alkylamino 
or 

_p^ = Q^oR a3 *')2 

wherein R a31 is hydrogen atom, optionally substituted alkyl (as defined above) or aryl alkyl 
optionally substituted by 1 to 5 substituent(s) selected from the above group B, and 

R 7 and R 8 are each hydrogen atom or optionally substituted C A . B alkyl(as defined above), 
ring Cy is 
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(1) Cg.8 cycloalkyl optionally substituted by 1 to 5 substituent(s) selected from the following group C, group C; 
hydroxyl group, halogen atom, C^alty and C^alkoxy, 

(2) C 3 . 8 cycloalkenyl optionally substituted by 1 to 5 substituent(s) selected from the above group c. or 
(3) 





(<)U 




wherein u and v are each independently an integer of 1 to 3, 



ring A is 



<1)Ce.u aryl, 

(2) C 3 _ 8 cycloalkyl, 

(3) C 3 8 cycloalkenyl or 

(4) heterocyclic group having 1 to 4 heteroatom(s) selected from an oxygen atom, a nitrogen atom and a sulfur 
atom, 

R 5 and R 6 are each independently 

(1) hydrogen atom, 

(2) halogen atom, 

(3) optionally substituted alkyl (as defined above) or 

(4) -0R a8 

wherein R a8 is hydrogen atom, C^e alkyl or C 6 _ u aryl C,_ 6 alkyl, and 

Xis 

(1) hydrogen atom, 

(2) halogen atom, 

(3) cyano, 

(4) nitro, 

(5) amino, C A . e alkanoylamino, 

(6) C^alkylsulfonyl, 

(7) optionally substituted alkyl(as defined above), 

(8) C 2 _ 6 alkenyl optionally substituted by 1 to 3 substituent(s) selected from the above group A, 

(9) -COOR 119 

wherein R a9 is hydrogen atom or C^e alkyl, 

(10) -CONH-(CH 2 ) r R a10 ^ n 

wherein R a ™ is optionally substituted alkyl (as defined above), C v6 alkoxycarbonyl or C,. 6 alkanoylamino 

and 1 is 0 or an integer of 1 to 6, 

(11) -OR a11 

wherein R a11 is hydrogen atom or optionally substituted a,_ 6 alkyl (as defined above) 



or 



(12) 
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wherein 
ring B is 



(1') Ce-u aryl, 

(2') C3_ 8 cycloalkyl or 

(3') heterocyclic group (as defined above), 



each Z is independently 



(1 ') a group selected from the following group D, 

(2') C^ A aryl optionally substituted by 1 to 5 substituent(s) selected from the following group D, 
3' cfl cycloalkyl optionally substituted by 1 to 5 substituent(s) selected from the following group D, 
4' (Si aryl C« alkyl optionally substituted by 1 to 5 substituent(s) selected from the following group D or 
(5 1 ) heterocyclic group optionally substituted by 1 to 5 substituent(s) selected from the following group D 

wherein the heterocyclic group has 1 to 4 hetero-atom(s) selected from an oxygen atom, a nitrogen 
atom and a sulfur atom, 
group D: 



(a) hydrogen atom, 

(b) halogen atom, 

(c) cyano, 

(d) nitro, 

(e) optionally substituted alkyl (as defined above), 

(f) -(CH 2 ) t -COR a18 , 

(hereinafter each t means independently 0 or an integer of 1 to 6), 
wherein R a18 is 



(1 ") optionally substituted C,_ 6 alkyl (as defined above), 

(2") Ce-4 aryl optionally substituted by 1 to 5 substituent(s) selected from the above group B or 
(3") heterocyclic group optionally substituted by 1 to 5 substituent(s) selected from the above group 
wherein the heterocyclic group has 1 to 4 heteroatom(s) selected from an oxygen atom, a nitrogen £ 
and a sulfur atom, 



wherein 2 Rai9 is hydrogen atom, optionally substituted alkyl (as defined above) or C 6 . 14 aryl C,_ s alkyl 

optionally substituted by 1 to 5 substituent(s) selected from the above group B, 

(h) -(CH 2 )r CONR^R 328 

wherein R a27 and R a28 are each independently, 



(1") hydrogen atom, 

(2") optionally substituted C^ 6 alkyl (as defined above), 

(3") Cs-u ar Y' optionally substituted by 1 to 5 substituent(s) selected from the above group B, 
(4") Ce-u aryl C, 6 alkyl optionally substituted by 1 to 5 substituent(s) selected from the above group B, 
(5") heterocyclic group optionally substituted by 1 to 5 substituent(s) selected from the above group B, 
(6") heterocycle C, 6 alkyl optionally substituted by 1 to 5 substituent(s) selected from the above group B, 
wherein the heterocycle alkyl is alkyl substituted by heterocyclic group optionally substituted by 
1 to 5 substituent(s) selected from the above group B, as defined above, 

(7") Coo cycloalkyl optionally substituted by 1 to 5 substituent(s) selected from the above group B, or 
(8") (£ 8 cycloalkyl alkyl optionally substituted by 1 to 5 substituent(s) selected from the above group 
B, 



(i)-(CH 2 ) r C(=NR a 3 8 )NH 2 

wherein R a33 is hydrogen atom or C<,_ 6 alkyl, 

0) -(CH 2 ) t -OR a20 

wherein R a20 is 



(1") hydrogen atom, 
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(2") optionally substituted C^e alkyl (as defined above), 
(3") optionally substituted C 2 _ 6 alkenyl (as defined above), 

(4") C 2 -s alkynyl optionally substituted by 1 to 3 substituent(s) selected from the above group A, 
(5») c fr14 aryl optionally substituted by 1 to 5 substituent(s) selected from the above group B, 
(6") C6_ 14 aryl alkyl optionally substituted by 1 to 5 substituent(s) selected from the above group B, 
(7 H ) heterocyclic group optionally substituted by 1 to 5 substituent(s) selected from the above group B, 
(8") heterocycle Cj.e alkyl optionally substituted by 1 to 5 substituent(s) selected from the above group B, 
(9») c^q cycloalkyl optionally substituted by 1 to 5 substituent(s) selected from the above group B, or 
(1 0 M ) C3_ 8 cycloalkyl alkyl optionally substituted by 1 to 5 substituent(s) selected from the above group 
B, 

(k) -(CH 2 ) r O-(CH 2 ) p -COR a21 

wherein R* 21 is C,_ G alkylamino or heterocyclic group optionally substituted by 1 to 5 substituent(s) selected 

from the above group B, and p is 0 or an integer of 1 to 6, 

(IMCH^t-NR^R* 23 

wherein R a22 and R a23 are each independently 
(1") hydrogen atom, 

(2 M ) optionally substituted alkyl (as defined above), 

(3») C6_ 14 aryl optionally substituted by 1 to 5 substituent(s) selected from the above group B, 

(4 H ) c 6-u ar Y I c i-e alkyl optionally substituted by 1 to 5 substituent(s) selected from the above group B or 

(5") heterocycle C 1-e alkyl optionally substituted by 1 to 5 substituent(s) selected from the above group B, 

(m) -(CH^-NR^CO-R 324 

wherein R 329 is hydrogen atom, C,_ 6 alkyl or alkanoyl, R 324 is optionally substituted C A . e alkyl (as defined 
above), aryl optionally substituted by 1 to 5 substituent(s) selectedf rom the above group B or heterocyclic 
group optionally substituted by 1 to 5 substituent(s) selected from the above group B, 
(n) -(CH 2 ) t -NHS0 2 -R a25 

wherein R 325 is hydrogen atom, optionally substituted C A . G alkyl (as defined above), C 6 . 14 aryl optionally sub- 
stituted by 1 to 5 substituent(s) selected from the above group B or heterocyclic group optionally substituted 
by 1 to 5 substituent(s) selected from the above group B, 
(o) -(CH 2 ) r S(0) q -R^ 

wherein R 325 is as defined above, and q is 0, 1 or 2, 
and 

(p)-(CH 2 ) t -S0 2 -NHR 326 

wherein R 326 is hydrogen atom, optionally substituted C n . 6 alkyl (as defined above) , C 6 . 14 aryl optionally 
substituted by 1 to 5 substituent(s) selected from the above group B or heterocyclic group optionally substituted 
by to 5 substituent(s) selected from the above group B, 

w is an integer of 1 to 3, and 
Yis 

(V) a single bond, 
(2') C^e alkylene, 
(3') C 2 _ 6 alkenylene, 
(4') -(CH 2 ) m -0-(CH 2 ) n -, 

(hereinafter m and n are each independently 0 or an integer of 1 to 6), 

(5') -CO-, 

(6') -C0 2 -(CH 2 ) n -, 

(7') -CONH-(CH 2 ) n -NH-, 

(8 1 ) -NHC0 2 -, 

(9') -NHCONH-, 

(10') -0-(CH 2 ) n -CO-, 

(1V) -0-(CH 2 ) n -0-, 

(12') -S0 2 -, 

(13') -(CH 2 ) m -NR^ 2 -(CH 2 ) n - 
wherein R a12 is 
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(1") hydrogen atom, 

(2") optionally substituted C,. 6 alkyl (as defined above), 

(3») Cfru aryl C,_6 alkyl optionally substituted by 1 to 5 substituent(s) selected from the above group B, 
(4») Ce.,4 aryl optionally substituted by 1 to 5 substituent(s) selected from the above group B, 

wherein ft* is hydrogen atom, optionally substituted alkyl (as defined above), C 6 . u aryl optionally 
substituted by 1 to 5 substituent(s) selected from the above group B or aryl C,_ 6 alkyl optionally 
substituted by 1 to 5 substituent(s) selected from the above group B, 
(6") -COOR b5 (R b5 is as defined above) or 
(7") -S0 2 R b5 (R b5 is as defined above), 

(14') -NR a12 CO- (R a12 is as defined above), 

wherefn 0 ^ 3 is hydrogen atom, optionally substituted alkyl (as defined above) or C+ u aryl C^e alkyl 
optionally substituted by 1 to 5 substituent(s) selected from the above group B, 
(16') -C0NH-CHR a14 - 

wherein R^ 4 is C 6 . 14 aryl optionally substituted by 1 to 5 substituent(s) selected from the above group B, 

(17') <0-(CH 2 ) m -CR^5R a16 -(CH 2 ) n - 

wherein R a15 and R a16 are each independently 

(1") hydrogen atom, 
(2") carboxyl, 
(3") C^g alkyl, 
(4") -OR b6 

wherein R b6 is C^. 6 alkyl or C 6 _ 14 aryl alkyl, or 

(5") -NHR b7 , oM . 

wherein R b7 is hydrogen atom, alkyl, alkanoyl or aryl alkyloxycarbonyl, or R al * is 

optionally 
(6") 



wherein n*, ring B', Z' and W are the same as the above-mentioned n, ring B, Z and w, respectively, and 
may be the same as or different from the respective counterparts, 

(18')-(CH 2 ) n -NR a12 -CHR a15 - (R a12 and R a15 are each as defined above), 
(19 1 ) -NR a17 S0 2 - 

wherein R a17 is hydrogen atom or alkyl or 

(20') -S(0) e -(CH 2 ) m -CR a15 R a16 -(CH 2 ) n - (e is 0, 1 or 2, R a15 and R a16 are each as defined above). 

(2) The therapeutic agent of (1) above, wherein 1 to 4 of the G 1 , G 2 G 3 , G 4 , G» G« G 7 , G* and G* is (are) a 
nitrogen atom. 

(3) The therapeutic agent of (2) above, wherein G 2 is C(-R 2 ) and G 6 is a carbon atom. 

(4) The therapeutic agent of (2) or (3) above, wherein G 5 is a nitrogen atom. 

(5) The therapeutic agent of (1) above, wherein, in formula [I], the moiety 

6 2 " G S 8 '< 6 



is a fused ring selected from 
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(7) The therapeutic agent of (6) above, which comprises a fused ring compound of the following formula [1-1] 




EM] 



wherein each symbol Is as defined in (1), 

or a pharmaceutical^ acceptable salt thereof as an active ingredient. 

(8) The therapeutic agent of (6) above, which comprises a fused ring compound of the following formula [l-2] 



Hat* 



Cy 



[1-2] 



wherein each symbol is as defined in (1), 

or a pharmaceutical^ acceptable salt thereof as an active ingredient. 

(9) The therapeutic agent of (6) above, which comprises a fused ring compound of the following formula [I-3] 




N \ R 



[1-3] 




wherein each symbol is as defined in (1), 

or a pharmaceutical^ acceptable salt thereof as an active ingredient. 

(10) The therapeutic agent of (6) above, which comprises a fused ring compound of the following formula [I-4] 
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[I-4] 



wherein each symbol is as defined in (1), 

or a pharmaceutical^ acceptable salt thereof as an active ingredient. 

(11) The therapeutic agent of any of (1) to (10) above, wherein at least one of R 1 , R 2 , R 3 and R 4 is carboxyl, 
-COOR a1 , -CONR^R 83 or -S0 2 R a7 wherein R a1 , R 82 , R 83 and R a7 are as defined in (1). 

(12) The therapeutic agent of any of (1) to (11) above, wherein the ring Cy is cyclopentyl, cyclohexyl, cycioheptyl 
or tetrahydrothiopyranyl. 

(13) The therapeutic agent of any of (1) to (12) above, wherein the ring A is C 6 . u aryl. 

(14) A fused ring compound of the following formula [II] 




wherein 
the moiety 




is a fused ring selected from 




wherein R 1 , R 2 , R 3 and R 4 are each independently, 
(1) hydrogen atom, 
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(2) C-,^ alkanoyl, 

(3) carboxyl, 

(4) cyano, 

(5) nitro, 

(6) C,_ 6 alkyl optionally substituted by 1 to 3 substituent(s) selected from the following group A, 

group A; halogen atom, hydroxyl group, carboxyl, amino, alkoxy, alkoxycarbonyl and C,_ e alkylamino, 

(7) -COOR a1 

wherein R a1 is optionally substituted C A . G alkyl (as defined above) or C^ u aryl C A . G alkyl optionally substituted 
by 1 to 5 substituent(s) selected from the following group B, 

group B; halogen atom, cyano, nitro, C-,^ alkyl, halogenated C A _ 6 alkyl, C.,_ 6 alkanoyl, 

-(CH 2 ) r -COOR b1 , -(CH 2 ) r -CONRbiRb2, .(CH 2 ) r -NR b lR b 2, -(CH 2 ) r -NR b l-COR b2 , -(CH 2 ) r -NHS0 2 Rbl, -(CH 2 ) r - 
OR b1 , -(CH 2 ) r -SRbi, -(CH 2 ) r -S0 2 Rbi and -(CH 2 ) r -S0 2 NR b1 R b2 

wherein R b1 and R b2 are each independently hydrogen atom or C^. e alkyl and r is 0 or an integer of 1 to 6, 

(8) -CONR^R 83 

wherein R 32 and R a3 are each independently hydrogen atom, alkoxy or optionally substituted C A . 6 alkyl 
(as defined above), 

(9) -C(=NR a4 )NH 2 

wherein R a4 is hydrogen atom or hydroxyl group, 

(10) -NHR a5 

wherein R a5 is hydrogen atom, C.,_ 6 alkanoyl or C.,_ 6 alkylsulfonyl, 

(11) -OR a6 

wherein R a6 is hydrogen atom or optionally substituted C,_ 6 alkyl (as defined above), 

(12) -S0 2 R a7 

wherein R a7 is hydroxyl group, amino, C,^ alkyl orC A _ 6 alkylamino 
or 

(13) -P(=0) (OR a31 ) 2 

wherein R a31 is hydrogen atom, optionally substituted C,. 6 alkyl (as defined above) or C^u aryl C^q alkyl 
optionally substituted by 1 to 5 substituent(s) selected from the above group B, and 
R 7 is hydrogen atom or optionally substituted 
C-,.6 alkyl (as defined above), 



(1 ) C 3 _ 8 cycloalkyl optionally substituted by 1 to 5 substituent(s) selected from the following group C, group 
C; hydroxyl group, halogen atom, C^. e alkyl and C,. 6 alkoxy, or 



ring A' is a group selected from a group consisting of phenyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, cy- 
clohexyl, cyclohexenyl, furyl and thienyl, 
R 5 ' and R 6 ' are each independently 

(1) hydrogen atom, 

(2) halogen atom, 

(3) optionally substituted alkyl (as defined above) or 

(4) hydroxyl group 



ring Cy' is 



(2) 



(<)u (>)v 




wherein u and v are each independently an integer of 1 to 3, 



ring B is 



(1)C 6 _ 14 aryl, 
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( 2 ) C 3 _ 8 cycloalkyl or 

(3) heterocyclic group having 1 to 4 heteroatom(s) selected from an oxygen atom, a nitrogen atom and a 
sulfur atom, 

s each Z is independently 

(1) a group selected from the following group D, 

(2) C 6 . 14 aryl optionally substituted by 1 to 5 substituent(s) selected from the following group D, 

(3) C 3 _ 8 cycloalkyl optionally substituted by 1 to 5 substituent(s) selected from the following group D, 

10 (4) Ce.^ aryl C VB alkyl optionally substituted by 1 to 5 substituent(s) selected from the following group D or 

(5) heterocyclic group optionally substituted by 1 to 5 substituent(s) selected from the following group D 
wherein the heterocyclic group has 1 to 4 heteroatom(s) selected from an oxygen atom, a nitrogen atom 
and a sulfur atom, group D: 

15 (a) hydrogen atom, 

(b) halogen atom, 

(c) cyano, 

(d) nitro, 

(e) optionally substituted C^ G alkyl (as defined above), 
20 (f) -(CH 2 ) t -COR a18 , 

(hereinafter each t means independently 0 or an integer of 1 to 6), 
wherein R a18 is 

(V) optionally substituted O,^ alkyl (as defined above), 
25 (2') C 6 . 14 aryl optionally substituted by 1 to 5 substituent(s) selected from the above group B or 

(3') heterocyclic group optionally substituted by 1 to 5 substituent(s) selected from the above 
group B 

wherein the heterocyclic group has 1 to 4 heteroatom(s) selected from an oxygen atom, a nitrogen 
atom and a sulfur atom, 

30 

(9) -(CH 2 ) t -COOR a19 

wherein R a19 is hydrogen atom, optionally substituted C,_ 6 alkyl (as defined above) or C^ AA aryl C^e 
alkyl optionally substituted by 1 to 5 substituent(s) selected from the above group B, 

(h) -(CH 2 ) t -CONR a 27Ra28 

35 wherein R a27 and R* 26 are each independently, 

(1") hydrogen atom, 

(2") optionally substituted C^q alkyl (as defined above), 

0") ^6-14 ar yl optionally substituted by 1 to 5 substituent(s) selected from the above group B, 

40 (4 ") 

^6-14 ar yl a 'ky' optionally substituted by 1 to 5 substituent(s) selected from the above 
group B, 

(5 n ) heterocyclic group optionally substituted by 1 to 5 substituent(s) selected from the above 
group B, 

(6 M ) heterocycle alkyl optionally substituted by 1 to 5 substituent(s) selected from the above 
45 group B, 

wherein the heterocycle C,_ 6 alkyl is C,. 6 alkyl substituted by heterocyclic group optionally sub- 
stituted by 1 to 5 substituent(s) selected from the above group B, as defined above, 
( 7 ") c 3-8 cycloalkyl optionally substituted by 1 to 5 substituent(s) selected from the above group 
B, or 

50 (8") C 3 _e cycloalkyl alkyl optionally substituted by 1 to 5 substituent(s) selected from the 

above group B, 

(i) -(CH 2 ) t -C(=NR a 33)NH 2 

wherein R a33 is hydrogen atom or alkyl, 
55 (j) -(CH^-OR** 20 

wherein H 320 is 

(V) hydrogen atom, 
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(2') optionally substituted alkyl (as defined above), 
(3') optionally substituted C 2 ^ alkenyl (as defined above), 

( 4 ') c 2-e alkynyl optionally substituted by 1 to 3 substituent(s) selected from the above group A, 
(5') C 6 . 14 aryl optionally substituted by 1 to 5 substituent(s) selected from the above group B, 
( 6< ) C e-14 ar yl alkyl optionally substituted by 1 to 5 substituent(s) selected from the above 
group B, 

(7') heterocyclic group optionally substituted by 1 to 5 substituent(s) selected from the above 
group B, 

(8') heterocycle C^e alkyl optionally substituted by 1 to 5 substituent(s) selected from the above 
group B t 

( 9 ') c 3-8 cycloalkyl optionally substituted by 1 to 5 substituent(s) selected from the above group 
B, or 

(10*) C3_ 8 cycloalkyl C^e alkyl optionally substituted by 1 to 5 substituent(s) selected from the 
above group B, 

(k) - (CH 2 ) r O-(CH 2 ) p -CORa21 

wherein R a21 is C^. 6 alkylamino or heterocyclic group optionally substituted by 1 to 5 substituent(s) 
selected from the above group B, and p is 0 or an integer of 1 to 6, 

(I) "(CH 2 )t-N Ra22pa23 

wherein R a22 and R 823 are each independently 
(V) hydrogen atom, 

(2') optionally substituted C A . G alkyl (as defined above), 

(3') C 6 _ 14 aryl optionally substituted by 1 to 5 substituent(s) selected from the above group B, 
(4') C 6 _ 14 aryl C|_ 6 alkyl optionally substituted by 1 to 5 substituent(s) selected from the above 
group B or 

(5') heterocycle C^g alkyl optionally substituted by 1 to 5 substituent(s) selected from the above 
group B f 

(m) -(CHgVNR^CO-R 824 

wherein R 829 is hydrogen atom, C^e alkyl or C,_ 6 alkanoyl, R 824 is optionally substituted C n . B alkyl 
(as defined above), C 6 . 14 aryl optionally substituted by 1 to 5 substituent(s) selected from the above 
group B or heterocyclic group optionally substituted by 1 to 5 substituent(s) selected from the above 
group B, 

(nMCH^-NHSOg-R* 25 

wherein R 825 is hydrogen atom, optionally substituted C,_ 6 alkyl (as defined above) , Cq.^ aryl op- 
tionally substituted by 1 to 5 substituent(s) selected from the above group B or heterocyclic group 
optionally substituted by 1 to 5 substituent(s) selected from the above group B, 
(o) -(CH 2 ) t -S(0) q -R*25 

wherein R a25 is as defined above, and q is 0, 1 or 2, 
and 

(p) -(CH 2 ) t -S0 2 -NHR a2 6 

wherein R a26 is hydrogen atom, optionally substituted C A _ 6 alkyl (as defined above), C 6 . 14 aryl option- 
ally substituted by 1 to 5 substituent(s) selected from the above group B or heterocyclic group option- 
ally substituted by 1 to 5 substituent(s) selected from the above group B, 

is an integer of 1 to 3, and 
is 

(1) a single bond, 

(2) C^g alkyiene, 

(3) C 2 jq alkenylene, 

(4) -(CH 2 ) m -0-(CH 2 ) n -, 

(hereinafter m and n are each independently 0 or an integer of 1 to 6), 

(5) -CO-, 

(6) -C0 2 -(CH 2 ) n -, 

(7) -CONH-(CH 2 ) n -NH-, 

(8) -NHC0 2 -, 
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(9) -NHCONH-, 

(10) -0-(CH 2 ) n -CO-, 

(11) -0-(CH 2 ) n -0-, 

(12) -S0 2 -, 

5 (13)-(CH 2 ) m -NRal2.(CH 2 ) n . 
wherein R a12 is 

(1 ') hydrogen atom, 

(2 1 ) optionally substituted C A . G alkyl (as defined above), 
10 (3') C 6 . 14 aryl C^ 6 alkyl optionally substituted by 1 to 5 substituent(s) selected from the above group B, 

(4') C 6 . 14 aryl optionally substituted by 1 to 5 substituent(s) selected from the above group B, 
(5')-CORW> 

wherein R b5 is hydrogen atom, optionallysubstitutedC 1 _ 6 alkyl (as defined above), C 6 . 14 aryl optionally 
substituted by 1 to 5 substituent(s) selected from the above group B or C6_ 14 aryl C % _ 6 alkyl optionally 
1$ substituted by 1 to 5 substituent(s) selected from the above group B, 

(6') -COOR b5 (R b5 is as defined above) or 
(7') -S0 2 R b5 (R b5 is as defined above), 

(14) -NR a12 CO- (R a12 is as defined above), 
20 (15) -CONR a13 -(CH 2 ) n - 

wherein R a13 is hydrogen atom, optionally substituted C^. 6 alkyl (as defined above) or C 6 _ 14 aryl C^. G alkyl 
optionally substituted by 1 to 5 substituent(s) selected from the above group B, 
(16)-CONH-CHR a14 - 

wherein R a14 is C 6 _ 14 aryl optionally substituted by 1 to 5 substituent(s) selected from the above group B, 
25 (17)-0-(CH 2 ) m -CR a15 R a16 -(CH 2 ) n - 

wherein R a15 and R a16 are each independently 

(1 ') hydrogen atom, 
(2') carboxyl, 
so (3') alkyl, 

(4') -OR b6 

wherein R b6 is C A . 6 alkyl or C 6 . 14 aryl C^. G alkyl, or 
(5')-NHR b7 

wherein R b7 is hydrogen atom, C 1-e alkyl, C,_ 6 alkanoyl or C 6 . 14 aryl C,_ 6 alkyloxycarbonyl, or R a15 
35 is optionally 

(6') 



40 



45 



50 



— (CH^^r— {V)-(Z')w' 



wherein n\ ring B\ T and w' are the same as the above-mentioned n, ring B, Z and w, respectively, 
and may be the same as or different from the respective counterparts, 

(18) -(CH 2 ) n -NR a12 -CHR a i5- (R a ^ 2 and R a1 5 are each as defined above), 

(19) -NR a17 S0 2 - 

wherein R a17 is hydrogen atom or C,_ 6 alkyl or 

(20) -S(0) e -(CH 2 ) m -CR a15 R a16 -(CR 2 ) n - (e is 0, 1 or 2, R a15 and R a16 are each as defined above), 
or a pharmaceutically acceptable salt thereof. 

(15) The fused ring compound of (14) above, which is represented by the following formula [11-1] 



55 
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y— {- B 4— (z)w [II 



wherein each symbol is as defined in (14), 
or a pharmaceutical^ acceptable salt thereof. 

(1 6) The fused ring compound of (1 4) above, which is represented by the following formula [II-2] 




wherein each symbol is as defined in (14), 
or a pharmaceutically acceptable salt thereof. 

(17) The fused ring compound of (14) above, which is represented by the following formula [II-3] 




wherein each symbol is as defined in (14), 
or a pharmaceutically acceptable salt thereof. 

(1 8) The fused ring compound of (14) above, which is represented by the following formula [H-4] 
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wherein each symbol is as defined in (14), 
or a pharmaceutical^ acceptable salt thereof. 

(1 9) The fused ring compound of any of (1 4) to (1 8) above, wherein at least one of R 1 , R 2 , R 3 and R 4 is carboxyl, 
-COOR a1 or -S0 2 R a7 wherein R a1 and R a7 are as defined in (14), or a pharmaceutical^ acceptable salt thereof. 

(20) The fused ring compound of (19) above, wherein at least one of R 1 , R 2 , R 3 and R 4 is carboxyl or -COOR a1 
wherein R a1 is as defined in (14), or a pharmaceutical^ acceptable salt thereof. 

(21) The fused ring compound of (20) above, wherein R 2 is carboxyl and R\ R 3 and R 4 are hydrogen atoms, or 
a pharmaceutical^ acceptable salt thereof. 

(22) The fused ring compound of any of (14) to (21) above, wherein the ring Cy' is cyclopentyl, cyclohexyl, cy- 
cloheptyl or tetrahydrothiopyranyl, or a pharmaceutically acceptable salt thereof. 

(23) The fused ring compound of (22) above, wherein the ring Cy' is cyclopentyl, cyclohexyl or cycloheptyl, or a 
pharmaceutically acceptable salt thereof. 

(24) The fused ring compound of any of (14) to (23) above, wherein the ring A' is phenyl, pyridyl, pyrazinyl, pyri- 
midinyl or pyridazinyl, or a pharmaceutically acceptable salt thereof. 

(25) The fused ring compound of (24) above, wherein the ring A' is phenyl or pyridyl, or a pharmaceutically ac- 
ceptable salt thereof. 

(26) The fused ring compound of (25) above, wherein the ring A' is phenyl, or a pharmaceutically acceptable salt 
thereof. 

(27) The fused ring compound of any of (1 4) to (26) above, wherein the Y is -(CH 2 ) m -0-(CH 2 ) n -, -NHC0 2 -, -CONH- 
CHR a14 -, -(CH 2 ) m -NR a i 2 -(CH 2 ) n -, -CONR a i 3 -(CH 2 ) n -, -0-(CH 2 ) m -CR a i5R a ^-(CH 2 ) n . or -(CH 2 ) n -NR a i 2 -CHR a ^ 5 - 
(wherein each symbol is as defined in (14)), or a pharmaceutically acceptable salt thereof. 

(28) The fused ring compound of (27) above, wherein the Y is - (CH 2 ) m -0- (CH 2 ) n - or -O- (CH 2 ) m -CR a15 R a16 - 
(CH 2 ) n - (wherein each symbol is as defined in (14)), or a pharmaceutically acceptable salt thereof. 

(29) The fused ring compound of (28) above, wherein the Y is -(CH 2 ) m -0-(CH 2 ) n - wherein each symbol is as 
defined in (14), or a pharmaceutically acceptable salt thereof. 

(30) The fused ring compound of any of (14) to (29) above, wherein the R 2 is carboxyl, R 1 , R 3 and R 4 are hydrogen 
atoms, the ring Cy* is cyclopentyl, cyclohexyl or cycloheptyl, and the ring A' is phenyl, or a pharmaceutically ac- 
ceptable salt thereof. 

(31) The fused ring compound of the formula [I] or a pharmaceutically acceptable salt thereof, which is selected 
from the group consisting of 

ethyl 2-[4-(3-bromophenoxy)phenyl]-1-cyclohexylbenzimidazoie-5-carboxylate (Example 1), 
2-[4-(3-bromophenoxy)phenyl]-1-cyclohexylbenzimidazole-5-carboxylic acid (Example 2), 
ethyl 1-cyclohexyl-2-(4-hydroxyphenyl)benzimidazole-5-cart)oxylate (Example 3), 
ethyl 2-[4-(2-bromo-5-chlorobenzyloxy)phenyl]-1-cyclohexylbenzimidazole-5-carboxylate (Example 4), 
ethyl 2-{4-[2-(4-chlorophenyl)-5-chlorobenzyloxy]phenyl}-1-cyclohexylbenzimidazoie-5-carboxylate (Exam- 
ple 5), 

2-{4-[2-(4-chlorophenyl)-5-chlorobenzyloxy]phenyl}-1-cyclohexylbenzimidazole-5-carboxylic acid (Example 
6), 

ethyl 2-[4-(2-bromo-5-methoxybenzyloxy)phenyl]-1-cyclohexylbenzimidazole-5-carboxylate (Example 7), 
ethyl 2-{4-[2-(4-chlorophenyl)-5-methoxybenzyloxy]phenyl}-1-cyclohexylbenzimidazole-5-carboxylate (Ex- 
ample 8), 

2-{4-[2-(4-chlorophenyl)-5-methoxybenzyloxy]phenyl}-1-cyclohexylbenzimidazole-5-carboxylic acid (Exam- 
ple 9), 

ethyl 1-cyclohexyl-2-{4-[(E)-2-phenylvinyl]phenyl}benzimidazole-5-carboxylate (Example 10), 
1-cyclohexyl-2-{4-[(E)-2-phenylvinyl]phenyl}benzimidazole-5-carboxylic acid (Example 11), 
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2-(4-benzyloxyphenyl)-1-cyclopentylbenzimidazole-5-carboxylic acid (Example 12), 
2-(4-benzyloxyphenyl)-1 -cyclopentylbenzimidazole-5-carboxamide (Example 1 3), 
2-(4-benzyioxyphenyl)-5-cyano-1 -cyclopentylbenzimidazole (Example 1 4), 
2-(4-benzyloxyphenyl)-1-cyclopentylbenzlmldazole-5-carboxamide oxlme (Example 15), 
ethyl i-cyclohexyl-244-[{4-(4-fluorophenyl)-2-methyl-54hiazolyl}methoxy]phen 

late (Example 16), 

1- cyclohexyl-2-{4-[{4- (4-fluorophenyl)-2-methyl-5-thiazolyl}-methoxy]phenyl}benzimidazole-5-carboxylic ac- 
id (Example 17), 

ethyl l-cyclohexyl-2-(2-fluoro-4-hydroxyphenyl)benzimidazole-5-carboxylate (Example 18), 

ethyl 2-{4-[bis(3-fluorophenyl)methoxy]-2-^ (Example 

19) , 

2- {4-[bis(3-fluorophenyl)methoxy]-2^^ acid (Example 

20) , 

ethyl 1 -cyclopentyl-2- (4-nitrophenyl)benzimidazole-5-carboxylate (Example 21), 

ethyl 2-(4-aminophenyl)-1 -cyclopentylbenzimidazole-5-carboxylate (Example 22), 

ethyl 2-(4-benzoylaminophenyl)-1-cyclopentylbenzimidazole-5-carboxylate (Example 23), 

2-(4-benzoylaminophenyl)-1-cyclopentylbenzimldazole-5-carooxylic acid (Example 24), 

ethyl 2-{4-[3-(3-chlorophenyl)phenoxy]phenyl}-1-cyclohexylbenzimidazole-5-carboxylate (Example 25), 

2-{4-[3-(3-chlorophenyl)phenoxy]phenyl}-1-cyclohexylbenzimidazole-5-carboxyllc acid (Example 26), 

ethyl 2-[4-(3-acetoxyphenyloxy)phenyl]-1-cyclohexylbenzimidazole-5-carboxylate (Example 27), 

ethyl l-cyclohexyl-2-[4-(3-hydroxyphenyloxy)phenyl]benzlmidazole-5-carboxylate (Example 28), 

ethyl 1 -cyclohexyl-2-{4-[3-(4-pyridylmethoxy)^^ (Example 29), 

1- cyclohexyl-244-[3-(4-pyridylmethoxy)phenyloxy]phenyl}-benzimidazole-5-carooxylic acid (Example 30), 

2- (4-benzyloxyphenyl)-1 -cyclopentylbenzimidazole (Example 31 ), 

ethyl 2-(4-benzyloxyphenyl)-1 -cyclopentylbenzimidazole-5- carboxylate (Example 32), 
2-(4-benzyloxyphenyl)-1 -cyclopentyl-N,N-dimethylbenzimidazole-5-carboxamide (Example 33), 
2-(4-benzyloxyphenyl)-1 -cyclopentyl-N-methoxy-N-methyibenzimidazole-5-carboxamide (Example 34), 
2-(4-benzyloxyphenyl)-1 -cyclopentyl-5-(1 -hydroxy- 1 -methylethyl)benzimidazole (Example 35), 
5-acetyl-2-(4-benzyloxyphenyl)-1 -cyclopentylbenzimidazole (Example 36), 

2-(4-benzyloxyphenyl)-1-cyclopentyl-N-(2-dimethylaminoethyl)-benzimidazole-5-carboxamide dihydrochlo- 
ride (Example 37), 

2-(4-benzyloxyphenyl)-1 -cyclopentyl-5-nitrobenzimidazole (Example 38), 
5-amino-2-(4-benzyloxyphenyl)-1 -cyclopentylbenzimidazole hydrochloride (Example 39), 
5-acetylamino-2-(4-benzyloxyphenyl)-1 -cyclopentylbenzimidazole (Example 40), 
2-(4-benzyloxyphenyl)-1 -cyclopentyl-5-methanesulfonyl-aminobenzimidazole (Example 41 ), 
5-sulfamoyl-2-(4-benzyloxyphenyl)-1 -cyclopentylbenzimidazole (Example 42), 
2-[4-(44ert-butylbenzyloxy)phenyl]-1-cyclopentylbenzimidazole-5-carboxylic acid (Example 43), 
2-[4-(4-carboxybenzyloxy)phenyl]-1-cyclopentylbenzimidazole-5-carboxylic acid (Example 44), 
2-[4-(4-chlorobenzyloxy)phenyl]-1-cyclopentylbenzimidazole-5-carboxylic acid (Example 45), 
2-{4-[(2-chloro-5-thienyl)methoxy]phenyl}-1 -cyclopentylbenzimidazole-5-carboxylic acid (Example 46), 
1-cyc!opentyl-2-[4- (4-trifluoromethylbenzyloxy)phenyl]-benzimidazole-5-carboxyiic acid (Example 47), 
1-cyclopentyl-2-[4-(4-methoxybenzyloxy)phenyl]benzimidazole-5-carboxylic acid (Example 48), 
1-cyclopentyl-2-[4-(4-pyridylmethoxy)phenyl]benzimidazole-5-carboxylic acid hydrochloride (Example 49), 
1-cyclopentyl-2-[4-(4-methylbenzyloxy)phenyl]benzimidazole-5-carboxylic acid (Example 50), 
1-cyclopentyl-2-{4-[(3,5-dimethyl-4-isoxazoIyl)methoxy]phenyl}-benzimidazole-5-carboxylic acid (Example 

51), 

1- cyclopentyl-2-(4-hydroxyphenyl)benzimidazole-5-carboxylic acid (Example 52), 
[2-(4-benzyloxyphenyl)-1-cyclopentylbenzimidazol-5-yl]-carbonylaminoacetic acid (Example 53), 

2- [4-(2-chlorobenzyloxy)phenyl]-1-cyclopentylbenzimidazole-5-carboxylic acid (Example 54), 
2-[4-(3-chlorobenzyloxy)phenyl]-1-cyciopentylbenzimidazole-5-carboxylic acid (Example 55), 
2-(4-benzyloxyphenyl)-3-cyclopentylbenzimidazole-5-carboxylic acid (Example 56), 
2-[4-(benzenesulfonylamino)phenyl]-1 -cyclopentylbenzimidazole-5-carboxylic acid (Example 57), 

1 -cyclopentyl-2-[4-(3,5-dichlorophenylcarbonylamino)phenyl]-benzimidazole-5-carboxylic acid (Example 58), 
2-{4-[(4-chlorophenyl)carbonylamino]phenyl}-1 -cyclopentylbenzimidazole-5-carboxylic acid (Example 59), 
2-{4-[(4-tert-butylphenyl)carbonylamino]phenyl}-1-cyclopentylbenzimidazole-5-carboxylic acid (Example 60), 
2-{4-[(4-benzyloxyphenyl)carbonylamino]phenyl}-1-cyclopentylbenzimidazole-5-carboxylic acid (Example 

61), 

trans-4-[2-(4-benzyloxyphenyl)-5-carboxybenzimidazol-1-yl]cyclohexan-1-ol (Example 62), 
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trans-1 -[2-(4.benzyloxyphenyl)-5-carboxybenzimidazol-1 -yl]-4-methoxycyclohexane (Example 63), 
2-(4-benzyloxyphenyl)-5-carboxymethyl-1-cyclopentylbenzimidazole (Example 64) 
2-[1-benzyloxycarbonyl-4-piperidyl]-1-cyclopentylbenzimidazole-5-carboxylic acid (Example 65) 
2-[(4-cyclohexylphenyl)camonylamino]-1 -cyclopentylbenzimidazole-5-carboxylic acid (Example 66), 
1-cyclopentyl-2-[4- (3,5-dichlorobenzyloxy)phenyl]benzimidazole-5-carboxylic acid (Examp e 67). 
1-cyclopentyl-2-[4- ( 3 ,4-dichlorobenzyloxy)phenyl]benzimidazole-5-cart)oxylic acid (Example 68) 
1.cyclopentyl-2-[4-(phenylcaroamoylamino)phenyl]benzimidazole-5-carboxylic acid (Example 69), 

1- cyclopentyl-2-[4-(diphenylmethoxy)phenyl]benzimidazole-5-cart)oxylic acid (Example 70), 
1 - C yclopentyl-2-(4-phenethyloxyphenyl)benzimidazole-5-carboxylic acid (Example 71 ) 

trans-1 -[2-(4-benzyloxyphenyl)-5-carboxybenzimidazol-1 -yl]-4-tert-butylcyclohexane (Example 72), 

2- (4-benzyloxyphenyl)-5-carboxymethoxy-1 -cyclopentylbenzimidazole (Example 73), 
2-(4-benzylaminophenyl)-1-cyclopentylbenzimidazole-5-carboxylic acid (Example 74), , Pvamnl(1 
2-[4-(N-benzenesulfonyl-N-methylamino)phenyl]-1-cyclopentylbenzimidazole-5-carboxyl.c acid (Example 

2 5 [4-(N-benzyl-N-methylamino)phenyl]-1^yclopentylbenzimidazole-5-carboxylic acid (Example 76), 

1- cyclohexyl-2-(4-phenethylphenyl)benzimidazole-5-carboxylic acid (Example 77), 

2- (1-benzyl-4-piperidyl)-1-cyclopentylbenzimidazole-5-carboxylic acid (Example 78), 
2-(1-benzoyl-4-piperidyl)-1-cyclopentylbenzimidazole-5-carboxylic acid (Example 79), 
1-cyclopentyl-2-[1-(p-toluenesutfonyl)-4-piperidyl]benzimidazole-5-carboxylic acid (Example 80), 
1-cyclohexyl-2-[4-(3,5-dichlorobenzyloxy)phenyl]benzimidazole-5-carboxylic acid (Example 81), 
1 -cyclohexyl-2-[4- (diphenylmethoxy)phenyl]benzimidazole-5-carboxylic acid (Example 82), 

1- cyclohexyl-2- [4- (3,5-di-tert-butylbenzyloxy)phenyl]-benzimidazole-5-carboxylic acid (Example 83), 

2- (4-benzyloxyphenyl)-1-(4-methylcyclohexyl)benzimidazole-5-carboxylic acid (Example 84) 
1-cyclohexyl-2-{4-[2-(2-naphthyl)ethoxy]phenyl}benzimidazole-5-carboxylic acid (Example 85), 
1-cyclohexyl-2-[4-(1-naphthyl)methoxyphenyl]benzimidazole-5-carboxylic acid (Example 86), 

1- cyclohexyl-2-[4-(dibenzylamino)phenyl]benzimidazole-5-carboxylic acid (Example 87), 

2- [4-(2-biphenylylmethoxy)phenyl]-1-cyclohexylbenzimidazole-5-carboxylic acid (Example 88), 
2-(4-benzyloxyphenyl)-1 -cyclohexylbenzimidazole-5-carboxylic acid (Example 89), 

1- cyclohexyl-2-[4- (dibenzylmethoxy)phenyl]benzimidazole-5-carboxylic acid (Example 90), 

2- (4-benzoylmethoxyphenyl)-1-cyclohexylbenzimidazole-5-carboxylic acid (Example 91), 
2-(4-benzyl-1-piperazinyl)-1-cyclohexylbenzimidazole-5-carboxylic acid dihydrochloride (Example 92), 

1- cyclohexyl-2-[4-(3,3-diphenylpropyloxy)phenyl]benzimidazole-5-carboxylic acid (Example 93) 

2- [4-(3-chloro-6-phenylbenzyloxy)phenyl]-1-cyclohexylbenzimidazole-5-carboxylic acid (Example 94), 
2-(4-benzyloxypiperidino)-1-cyclohexylbenzimidazole-5-carboxylic acid (Example 95), 
1-cyclohexyl-2-(4-[2-(phenoxy)ethoxy]phenyl}benzimidazole-5-carboxylic acid (Example 96), 

1- cyclohexyl-2-[4-(3-phenylpropyloxy)phenyl]benzimidazole-5-carboxylic acid (Example 97), 
1 - C yclohexyl-2-[4-(5-phenylpentyloxy)phenyl]benzimidazole-5-carboxylic acid (Example 98), 

2- (3-benzyloxy-5-isoxazolyl)-1-cyclohexylbenzimidazole-5-carboxylic acid (Example 99), 
2-(2-benzyloxy-5-pyridyl)-1 -cyclohexylbenzimidazole-5-carboxylic acid (Example 1 00), 

1 - C yclohexyl-2-{4-[2-(3,4,5-trimethoxyphenyl)ethoxy]phenyl}-benzimidazole-5-carboxylic acid (Example 101), 
2-(4-benzyloxyphenyl)-1-(4,4-dimethylcyclohexyl)benzimidazole-5-carboxylic acid (Example 102), 

1- cyclohexyl-2-{4-[2-(1-naphthyl)ethoxy]phenyl}benzimidazole-5-carboxylic acid (Example 103), 

2- [4-(2-benzyloxyphenoxy)phenyl]-1-cyclohexylbenzimidazole-5-carboxylic acid (Example 104), 
2-[4-(3-benzyloxyphenoxy)phenyl]-1-cyclohexylbenzimidazole-5-carboxylic acid (Example 105), 
1 -cyclohexyl-2-[4-(2-hydroxyphenoxy)phenyl]benzimidazole-5-carboxylic acid (Example 1 06), 
1-cyclohexyl-2-[4-(3-hydroxyphenoxy)phenyl]benzimidazole-5-carboxylic acid (Example 107), 
1-cyclohexyl-2-[4-(2-methoxyphenoxy)phenyl]benzimidazole-5-carboxylic acid (Example 108), 
1-cyclohexyl-2-[4-(3-methoxyphenoxy)phenyl]benzimidazole-5-carboxylic acid (Example 109), 
1-cyclohexyl-2-[4-(2-propoxyphenoxy)phenyl]benzimidazole-5-carboxylic acid (Example 110), 
1-cyclohexyl-2-[4-(3-propoxyphenoxy)phenyl]benzimidazole-5-carboxylic acid (Example 111), 

1 - C yclohexyl-244-[2-(3-methyl-2-butenyloxy)phenoxy]phenyl}-benzimidazole-5-carboxylic acid (Example 

112) 

1 -cyclohexyl-2-{4-[3-(3-methyl-2-butenyloxy)phenoxy]phenyl}-benzimidazole-5-carboxylic acid (Example 
113) 

1-cyclohexyl-2-{4-(2-isopentyloxyphenoxy)phenyl]benzimidazole-5-carboxylic acid (Example 114), 
1-cyclohexyl-2-[4-(3-isopentyloxyphenoxy)phenyl]benzimidazole-5-carboxylic acid (Example 115), 

1-cyclohexyl-2-{4-[2-(10,11-dihydro^^ 
acid (Example 116), 
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l-cyclohexyl-a^A-p^A-trifluoromethylphenyDbenzyloxyl-phenyllbenzimidazole-S^artJoxylic acid (Example 

lcyclohexyl-2-{4 ^^;2-(4-methoxyphenyl)ethoxy]phenyl}-benzimidazole-5-carboxyhc acid Examp e 19), 
-cyclS - 2 V 2- 2 .m e thoxyphenyl)ethoxylphenyl}-benzimidazole-5-carboxy c aad Examp e 20 , 

1- cydohex^V^^^ 

2- (4-benzyloxyphenyl)-1 -cycloheptylbenzimidazole-5-carboxylic acid (Example 1 22) 
tcyclSSWVhene\hyloxyphenoxy)phenyllb add Example 23 ) 

-Srhe^a-Jhenethyloxyphe 

1 .cyclohexyl-2-[4-(2,2-diphenylethoxy)phenyl]benzimidazole-5-carboxylK: :ac,d (Example 125), 
2-(4-benzyloxyphenyl)-1 .(3-cyclohexenyl)benzimidazole-5-carboxylic add (E««JM2J, 
ds-1-[2-(4bely.oxyp^^^^ 

1.cycohexyl-2-[4-(2-phenoxyphenoxy )P henyl]benzimidazole-5-carbexy C ac.d Examp e 28 , 

1- cvclohexyl-2-[4-(3-phenoxyphenoxy)phenyl]ben Z imidazole-5-carboxyl.c ac.d (Example 129), 

2- ^(2^ 

( 1 E c^cToheS^ 3Cid 
^Tbenzyloxyphenoxyiphenyll-l-cyclohex^ 

2Vtbis(4JethTphenyl)methoxy]phenyl}-1-cyclohexylbenzimidazole^^^ 

2-4-bis(4-fl^^^ 
lcyclohexyl-6-methoxy-2-[^ 
-Sclohexyl-6-hydroxy^ 

-Sclo eS-6-methy?2- [4- (3-phenylpropoxy) pheny.]benzimidazo.e-5-carboxyl,c ac, ^Exampfc ^137) 
2-{I[2-(2-benzyloxyphenyl)ethoxy]phenyl)-1-cyclohexylbenzimidazo e-5-carboxy c ac.d Example 138), 

2 V[2.(3-benzyloxyphenyl)ethoxy^ ac ^ E * a "^f JJJ' 

2- 4- e-camoxymetijoxyphe^ ac.d Example 40) 

2- 4- 3-ca I toxymethyloxyphenoxy)phenyl]-1-c y clohexylbenzimidazole-5-camcxyl,c aad (Example 41) 
2-{4-[3-chloro6-(4-methyiphenyl)benzyloxy]phenyl}-1-cyclohexylbenzimidazole^ (Example 

2SVchloro-6-(4-methoxyphenyl)be^ 8Cid (EX3m " 

?-cyctohexyl-2-{2-methyl-4-[2-(4-trifluoromethylphenyl)-benzyloxy]phe add 
2 E {?-I^ ^ydohexylbenzimidazole-5-carboxylic acid (Exam- 

^wihloro-e-phenylbenzyloxyj^-fluorophenylj-l -cyclohexylbenzimidazole-5-carboxylic acid (Example 
2 4 M3-chloro-6-(3,5-dichlorophenyl)ben Z yloxy]phenyl)-1-cyclohexylbenzimidazo 

2-Mbis(4-fluorophenyl)methoxy]-2-fluorophenyl}-1-cyclohexylbenz acid (Example 

2 4 {4Vbenzyloxyphenoxy)-2-chlo^ 

1- illlbenzyloxyphenoxyU (Example 
2 5 {4- [3-chloro-6- (2-trifluoromethylphenyl) benzyloxylphenyD-l-cyclohexylbenzimidazole-S^arboxylic acid 

2 E {T^2R^ 

2- [4-(2-biphenylyloxy)phenyl]-1-cyclohexylbenzimidazole-5-camoxylic acid (Examp e 153) 
2-r4-f3-biDhenvlvloxy)phenyl]-1 -cyclohexylbenzimidazole-5-carboxylic acid (Example 1 54) , 

SSS-bfphenylyOethoxylpheny 

2-[4-(2-biphenylylmethoxy)phenyl]-1-cyclohexylbenzimidazole-5-cart30xyl.c ac.d (Example 159), 
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1 -cyclohexyl-2-{4-[2-(4-piperidylmethoxy)phenoxy]phenyl}-benzimidazole-5-carboxylic acid hydrochloride 

E£Sl!w^ acid h y droch,oride 

^^U^ acid < Exam P le ' 

1 lS ) cloh e xyl-2H4-[3-(4-methyl-3-pentenyloxy)pheno X ylphenyl}-benzimidazoi e -5-carboxylic acid (Example 

1 1 6 ^clohexyl-2H4-[3-(3HTiethyl-3-butenyloxy)phenoxy]phenyl}-benzimidazole^-c^ acid (Example 

2 6 {4W2S)-1 .benzyl-2-pyrrolidinyl}methoxy]phenyl}-1 -cyclohexyl-benzimidazole-5-carboxylic acid hydrochlo- 

2-{4\3 6 chloro-6-(4-meth a nesulfonylphenyl)benzyloxy)pheny^^ acid 

2-!4l3-chloro-6-(3-chlorophenyl)benzyloxy]phenyl}-1-cyclohexylbenzimidazole-5-carboxyl.c acd (Example 

2?4\3-chloro-6-(3- P yridyl)benzyloxylphenyl}-1-cyclohexylbenzimidazole-5^arboxyl^ 
t{4Vchloro-6-(4-fluorophe^ acld < Examp,e 

ISVbenzyloxyphenoxtf-S-fluorophenylM 

2- 4- (2-bromo-5-chlorobenzyloxy)phenyl]-1-cyclohexylbenzimidazole-5-carboxylic acd (Example 173), 
2-{4-i3-chloro-6-(4-chlorophenyl)benzyloxyl-2-fluorophenyl}-1-cyclohexylbenzimidazole-5-carboxyl.c acd 

2H4HM1 -aceiyl-4-plperidyl)methoxy}phenoxy]phenyl}-1 -^clohexylbenzimidazole-5-carboxylic acid (Exam- 

2-{4-S(1 -acetyl-4-piperidyl)methoxy}phenoxy]phenyl}-1 ^clohexylbenzimidazole-5-carboxylic acid (Exam- 

1 - C ycloh'exyl-2-{4-[3-(2-propynyloxy)phenoxy]phenyl}benzimidazole-5-carboxylic acid (Example 1 77) 

1 -cyclohexyl-2-{4-[3-(3-pyridylmethoxy)phenoxy]phenyl}-benzimidazole-5-carboxylic acid (Example 1 78), 

2-(4-benzyloxy-2-methoxyphenyl)-1-cyclohexylbenzimidazole-5-carboxylic acid (Example 179), 

2- 4-(2-bromo-5-methoxybenzyloxy)phenyl]-1-cyclohexylbenzimidazole-5-carboxyl.c acd (Example 180), 

2-[4-(carboxydiphenylmethoxy)phenyl]-1 -cyclohexylbenzimidazole-5-carboxylic acd (Example 181 ■ 

2-{4-[2-(4-chlorophenyl)-5-nitrobenzyloxy]phenyl)-1<yclohexylbenzimidazole-5-carboxyi rc acd (Example 

2S3-acetylamino-6-(4-chlorophenyl)benzyloxy]phenyl)-1-cyclohexylbenzimidazole^ acid (Ex- 

2SV 1 (4 3 carboxyphenyl)-5-chlorobenzyloxy]phenyl}-1-cyclohexylbenzimidazole-5-c^ 

2 8 {4-[{(2S)-1-benzyloxycarbonyl-2-pyrrolidinyl}methoxy]phenyl)-1^clohexyto ac- 

2-^SoV^ acid 

( 1 E CYcToCit 6 2H4- [3- (2-pyridylmethoxy)phenoxy]phenyl}-benzimidazole-5-carboxylic acid (Example 187) 
2-{I[2-(4-chlo ro phenyl)-5-fluorobenzyloxy]phenyl)-1-^clohexylbenzimidazole-5K ; amoxyl l c acd (Example 

2 8 {4 ) -b-camoxy-6-(4-chlorophenyl)benzyloxy]phenyl}-1-cyclohexylbenzimidazole-5-camox^ 

2^3-carbamoyl-6-(4-chloropheny0benzyloxy]phenyl}-1-cyclohexylben 

l'cydohe)cyl-2H4-[2-(dimethylcarbamoylmethoxy)phenoxy]-phenyl}benz^ acid (Exam- 

^dohexyl^-^p^ acid (Exam- 

2-{4\ 9 {(2S)-1-benzenesulfonyl-2-pyrrolidinyl}methoxy]phenyl)-lK:yclo acid 
(Example 193), 
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2-{4-[{(2S)-1 -benzoyl-2-pyrrolidinyl}methoxy]phenyl}-1 -cyclohexylbenzimidazole-5-carboxylic acid (Example 
^W-carbamoylphenyO-S* 

^'cycl^ ( Exam - 

;'^ctokx^^ (Exam " 

^ctotexyl^^ 

?^cS-Ut 8 [{2-methyl-5-(4^hlorophenyl)^^ 
2^1-lchomben^ 

1-cvcloLxyl-2^4-[3-(4-fluorob e n Z yloxy)phenoxylphenyl}-benzimidazole-5-carboxyl l c ac d (Example 202) 
1-ScloheS-2-(4-[{(2S)-1- (4-nitrophenyl)-2-pyrrolidinyl)-methoxy]phenyl}benzim,dazole-5-cart,oxyl.cac,d 

SThe^VwsS) -1-phenyl-2-pyrrolidinyl}methoxy]-pheny!}benzimidazole-5-carboxylic acid hydro- 
2 E {?S3 2 fS ro phenyl)methcxy]phenyl}-1-cyclohexylbe 

1- cyclohexyl-244-[2-(lchlorophenyl)-3-nrtrobenzyloxy]phenyl}-benzimidazole-5-carbo^ acd (Example 
fc^clohexyl-2H4-[3-(4-tetrahydropyranyloxy)phenoxy]phenyl}-benzimidazole-5-carboxyllc acid (Example 
? 0 cy ) clohexyl-2H4-(3-(4-trifluoromethylbenzyloxy)phenoxy]phenyl}-benzimidazole-5K : am 
t 1 Sclohexyl-2^4-[3-{(1-methyM-piperidyl)methoxy}phenoxy]-phenyl}benzimidazole-5^arboxylic acid (Ex- 

2^4^ 

2- {4- 3- (2-chlorobenzyloxy)phenoxy]phenyl}-1 -cyclohexylbenzimidazole-5-carboxyl.c acid (Example 213), 
1 .cyclohexyl-2^4-[3-(3-pyridyl)phenoxy]phenyl}benzimidazole-5-carboxylic acid (Examp e 214) 
2-{4-[3- (4-chlorophenyl) phenoxy]phenyl}-1-cyclohexylbenzimidazole-5-carboxylic acd (E«mple 215) 

1 -cyciohexyl-2-{4-[3-(4-methoxyphenyl)phenoxylphenyl}-benzimidazole-5-carboxyl.c acd (Example 21 6), 
l4clohexyl-2-{4-[{4-(4-methanesulfonylphenyl)-2-methyl-5-thia Z olylyl}methoxy]phenyl)benz,m.dazole- 

g^SX'-cWoro^ 
^7(4*^ 

1- cyclohexyl-2^4-[3-{(2-methyl-4-thiazolyl)methoxy}phenoxy]-phenyl}benzimidazole-5-carboxyl.c acd (Ex- 

l^dofe^ acid 
I^Tch^ 

2- mi-(4-chlorobenzyl)^-piperidyloxy]phenyl}-1<yclohexylbenzimidazole-5-camo^ 
2W(4-chlorobenzyloxy)piperidino]phenyl}-1^ 

2-{4i-cart)amoyl-2-(4-chlorophenyl)benzyloxy]phenyl}-1-cyclohexylben Z imida Z ole-5-carboxyhc acid (Exam- 
K4W4-chlorobenzyloxy)piperidino]phenyl}-1-cyclohexylben Z i 

2-{4-[3-i(2-chloro-4-pyridyl)methoxy}phenoxy]phenyl}-1-cyclohexylbenzimidazole-5-carboxylic acd (Exam- 
2-{4 2 [ 2 U2S)-1-(4-dimethylcarbamoylphenyl) -2-pyrrolidinyl}-methoxy]phenyl}-1-cyclohexylbenzimidazole- 

2-{4-p°7^ add 
(Example 229), 
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1-cyclohexyl-2-[4-(3-trifluoromethylphenoxy)phenyl]benzimida2ole-5-carboxylic acid (Example 230), 

1- cyclohexyl-2K4-[{4-(4-dimethylcarbamoylphenyl)-2-methyl-5-thiazolyl}methoxy]phenyl}benzimidazole- 

5-carboxylic acid (Example 231), ■• 

2- {4-[2-(4-chlorophenyl)-5^imethylcarbamoylbenzyloxy]phenyl}-1-cyclohexylbenzimidazole-5-carboxylicac- 

2 d |4 E [{T(4-cWorophenyO 

acid hydrochloride (Example 233), ^iu w/ , m 
2-{4-[{2-(4-chlorophenyl)-3-pyridyl)methoxy]phenyl}-1-cyclohexylbenzim.dazole-5-carboxylic acid dihydro- 

chloride (Example 234), 

2-{4-[{3-(4-chlorophenyl)-2-pyridyl}methoxy]phenyl}-1-cyclohexylbenzimidazole-5-carboxylic acid (Example 
235) 

2-{4-b-(3-chlorophenyl)-4^ethylamino-1,3,5-triazin-6-yloxy]phenyl}-1-cyclohexylbenzimidazole-5-carboxyl- 
ic acid trifluoroacetate (Example 236), 

2-{4-[2-(4-chlorophenyl)-4-(5-tetrazolyl)benzyloxy]phenyl}-1-cyclohexylbenzimidazole-5-carboxylicacid (Ex- 

2T£(Vbenzyloxy-6-pyri acid ( Exam P le 238 )> 

1- cyclohexyl-2^4-[4-(4-pyridylmethoxy)-6-pyrimidinyloxy]phenyl}-benzimidazole-5-carboxylicacid (Example 

239) 

2- {4-[4-(3-chlorophenyl)-6-py^ acid (Example 
240) 

methyl 2-{4-[2-(4-chlorophenyl)-5-methoxybenzy^ < Ex " 
ample 241), . , . , 

2-{4-[2-(4-chlorophenyl)-5-methox^ acid hydro- 

chloride (Example 242), 

ethyl 2-{4-[3-(4K;hlorophenyl)pyridin-2-ylmethoxy]phenyl}-1-cyclohexylbenzimidazole-5-carb (Exam- 
ple 243) 

methyl 2-[4-(2-bromo-5-tert-butoxycarbonylbenzyloxy)phenyl]-1-cyclohexylbenzi^ (Ex- 
ample 244), . 
methyl 2-{4-[5-tert-butoxycart>onyl^ 
boxylate (Example 245), 

methyl 2-{4-[5-carboxy-2-(4-chlorophenyl)benzyloxy]phenyl}-1-cyclohexylbenzimidazole-5-carbox^ hy- 
drochloride (Example 246), 
methyl 2-{4-[2-(4-chlorophenyl)-5-m^ 
ylate (Example 247), 

2-{4-[2-(4-chlorophenyl)-5-methylcarbam acid 
hydrochloride (Example 248), 

2-{4-[3-(tert-butylsulfamoyl)-6-(4-chlorophenyl)benzyloxy]-phenyl}-1-cyclohexylbenzimidaz 
acid (Example 249), 

2-{4-[2-(4-chlorophenyl)-5-sulfam acid tr,fluor - 

oacetate (Example 250), 

2-(4-benzyloxycyclohexyl)-1-cyclohexylbenzimidazole-5-carboxylic acid hydrochloride (Example 251), 
2-[2-(2-biphenylyloxymethyl)-5-thienyl]-1-cyclohexylbenzimidazole-5-carboxylic acid (Example 252), 
2-[2-(2-biphenylyloxymethyl)-5-furyl]-1-cyclohexylbenzimidazole-5-carboxylic acid (Example 253), 
1-cyclohexyl-2-{4-[{4- (4-fluorophenyl) -2-hydroxymethyl-5-thiazolyl}methoxy]phenyl}benzimidazole-5-car- 
boxylic acid (Example 254), 

1-cyclohexyl-2-{4-[{4-(4-carboxyphenyl)-2-methyl-5-thiazolyl}-methoxy]phenyl}benzimidazole-^ 
acid hydrochloride (Example 255), 

1- cyclohexyl-2-{2-fluoro-4-[4-fluoro-2-(3-fluorobenzoyl)-benzyloxy]phenyl}benzimidazole-5-caro acid 
(Example 256), 

2- {4-[2-(4-chlorophenyl)-5-methoxybenzyloxy]phenyl}-1-cyclohexylbenzimidazole-5-sulfonic acid (Example 
257), 

2-{4-[2-(4-chlorophenyl)-5-mett acid ( Exam ~ 

ple258), 

1-cyclohe)cyl-2-{4-[3-dimethylcamamoyl-5-(4-pyridylmethoxy)-phenoxy]phenyl}benzimidazo 
acid dihydrochloride (Example 259), 

1- cyclohexyl-2-{4-[3-carboxy-5-(4-pyridylmethoxy)phenoxy]-phenyl}benzimidazoIe-5-carbo^ 
chloride (Example 260), 

2- {4-[2-(4-chlorophenyl)-5-methoxybenzyloxy]phenyl}-1-cyclohexylbenzimidazole-4-carboxyhc acid (Exam- 
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^pi'afcamoy^ hydr0 " 
chloride (Example 262), 

2 -{4-[{2-(4-carboxyphenyl)-3-pyridyl}methoxy]phenyl}-1 -cyclohexylbenzimidazole-5-carboxylic acid (txam- 
pig 263) 

2-{4-[2-(4-chlorophenyl)-5-meth^ 
ic acid (Example 264), 

2-{4-[2-(4-chlorophenyl)-5-dimethylcarbamoylbenzyloxy]pheny!}-1-cyclohexylben ac- 
id hydrochloride (Example 265), 
1-cyclohexyl-2-{4-[3-dimethylcar^ 
boxylic acid hydrochloride (Example 266), 

1- cyclohexyl-2-{4-[3-dimethylcailDam 
lie acid hydrochloride (Example 267), 

2- {4-[2-(4-chlorophenyl)-5-methylcarbam 
boxylic acid hydrochloride (Example 268), 
2-{4-[2-(4-chlorophenyl)-5-dimethy^ 
boxylic acid hydrochloride (Example 269), 

2-{4-[3-caroamoyl-6-(4-chlorophenyl)benzylo^^^ ac ~ 
id hydrochloride (Example 270), 

2-{443-dimethylcaroamoyl-6-(4-methanesulfonylphenyl)benzyloxy]-phenyl}-1-cyclohexylbenzim 
5-carboxylic acid hydrochloride (Example 271 ), 

2-{4-[3-dimethylcarbamoyl-6-(3-pyridy0 dlhy " 
drochloride (Example 272), . 
2-{4-[3-dimethylcarbamoyl-6-(4-dimethylcaro^ 
5-carboxylic acid (Example 273), 

2-{4-[2-(4-chlorophenyl)-5-methoxybenzyloxy]phenyl}-1-(1-oxo-4-tetrahydrothiopyranyl)ben 
5-carboxylic acid (Example 274), 

2.{4-[2-(4-chlorophenyl)-5-methoxybenzyloxy]phenyl)-1 -(1 ,1 -dioxo-4-tetrahydrothiopyranyl)benztmidazole- 
5-carboxylic acid (Example 275), 

2-{4-[2-(4-chlorophenyl)-5-methoxybenzyloxy]-2-fluorophenyl}-1-(4-tetrahydrothiopyranyl)benzimidazole^ 
5-carboxylic acid (Example 276), 

2-{4-[2-(4-chlorophenyl)-5-methoxybenzyloxy]-2-fluorophenyl}-1-(l-oxo-4-tetrahydrothiopyranyl)benzimtda- 
zole-5-carboxylic acid (Example 277), 

2-{4-[2-(4-chlorophenyl)-5-methoxybenzyloxy]-2-fluorophenyl}-1-( 
dazole-5-carboxylic acid (Example 278), 

2-{4-[2-(4-chlorophenyl)-5-dimethylsulte^ acid 
hydrochloride (Example 279), 

2-{4-[2-(4-chlorophenyl)-5-methanes acid 
hydrochloride (Example 280), 

methyl 2-{4-[5^arboxy-2-(4-chlorophenyl)benzyloxy]-2-fluorophenyl}-1^yclohexylbenzimidazole-5-caro 
late hydrochloride (Example 281), 

2-{4-[2-(4-chlorophenyl)-5-dimethylamm^ d,_ 
hydrochloride (Example 282), 

2-{4-[2-(4-chlorophenyl)-5-methanesulfonylaminobenzyloxy]phenyl}-1-cyclohexylbenzimidazole-5-caro 

ic acid hydrochloride (Example 283), 
2-{4-[2-(4-ch1orophenyl)-5-diethyto 
boxylic acid hydrochloride (Example 284), 
2-{4-[2-(4-chlorophenyl)-5-isopropylc^ 
boxylic acid hydrochloride (Example 285), 

2-{4-[2-(4-chlorophenyl)-5-piperidinocarbonylbenzyloxy]-2-fluorophenyl}-1-cyclohexylbenzimidazole 

boxylic acid hydrochloride (Example 286), 
2-{4-[2-(4-chlorophenyl)-5-(1-pyrroN 
5-carboxylic acid hydrochloride (Example 287), 

2-{4- [2-(4-chlorophenyl)-5- (2-hydroxyethyl)carbamoylbenzyloxy] -2-fluorophenyl}-1 -cyclohexylbenzimida- 
zole-5-carboxylic acid hydrochloride (Example 288), 
2-{4-[2-(4-chlorophenyl)-5-(4-hydro^ 
dazole-5-carboxylic acid hydrochloride (Example 289), 

2-{4-[2-(4-chlorophenyl)-5-morpholinocarDonylbenzyloxy]-2-fluorophenyl}-1-cyclohexylbenzimidazole-5-car- 
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boxylic acid hydrochloride (Example 290), 
2-{4-[2-(4-chlorophenyl)-5-thiomoroh^ 
5-carboxylic acid hydrochloride (Example 291 ), 
2-{4-[3-(carboxymethylcarbamoyl)-6^^ 
zole-5-carboxylic acid hydrochloride (Example 292), 

2-{4-[2-{4-(2-carboxyethyl) phenyl}-5-chlorobenzyloxy] phenyl}- 1 -cyclohexylbenzimidazole-5-carboxylic acid 
(Example 293), 

2-{4-[3-chloro-6^4-hydroxymethylphenyl)benzyloxy]phenyl}-1-cyclohexylbenzimidazole-^ 
drochloride (Example 294), 

2^4-[3-chloro-6-(4-methoxymethylp^ ac,d 

hydrochloride (Example 295), 

2-{4-[2-(3-carooxyphenyl)-5-chto 

296) 

2-{4-[2-(4-chlorophenyl)-5-me^ 

< Ex ~ 

ample 298), 

2^4-[2-(4-ch1orophenyl)-5^ya^ acid hydrochlo- 

ride (Example 299), 

2-{4-[bis(3-pyridyl)methoxy]-2-fluorophenyl}-1 -cyclohexylbenzimidazole-5-carboxyhc acid (Example 300), 
2-{4-[bis(4-dimethylcarbamoy1ph acjd 
(Example 301), 

sodium 2^4-[2-thienyl-3-thienylme^ ( Exam " 
pie 302), 

methyl 244-[2-(4-chlorophenyl)-5-(dimethylcaroamoyl)benzyloxy]-2-fluorophenyl}-1-cyc!ohexylbe 
zole-5-carboxylate (Example 303), 

sodium 2-{4-[2-(4-chlorophenyl)-5-(dimethylcaroamoyl)benzyloxy]-2-fluorophenyl}-1-cyclohexylbenzimida 
zole-5-carboxylate (Example 304), 

2-{4-[5-caruoxy-2-(4-chlorophenyl)be^ acid 
(Example 305), 

2-{4-[2-(4-carboxyphenyl)-5-methoxybenzyio)(y]phenyl}-1-cyclohexy!benzimidazole-5-caro 
pie 306), 

2-{4-[2-(4-carbamoylphenyl)-5-(dimethylc^^ 
boxylic acid (Example 307), 

244-[5-amino-2-(4-chlorophenyl)be^ acid (Example 

308), 

2-{4-[5-(4-chlorophenyl)-2-methoxybenzy^ acid hy- 

drochloride (Example 309), 

2-{4-[5-(4-chlorophenyl)-2-methoxybenzylsulfonyl]phenyl}-1-cyclohexylbenzimidazole-5-carooxyl^ ac,d hy ~ 
drochloride (Example 310), 

2-{4-[2-(4-chlorophenyl)-5-methoxybenzylthio]phenyl}-1-cyclohexylbenzimidazole-5-carooxylic acid hydro- 
chloride (Example 311), 

2-{4-[bis(4-carboxyphenyl)methoxy]-2-fluorophenyl}-1-cyclohexylbenzimidazole-5-carboxylic acid (Example 
312), 

2-[4-(phenyl-3-pyridylmethoxy)-2-fluorophenyl]-1 -cyclohexylbenzimidazoie-5-carboxylic acid (Example 313), 
methyl 2-{4-[2-(4-chlorophenyl)-5-(methylcaraamoyl)benzyloxy]-2-fluorophenyl}-1-cyclohexylben 

5-carboxylate (Example 314), 

2-{4-[5-chloro-2-(4-pyridyl)benzyloxy]-2-fluorophenyl}-1-cyclohexylbenzimidazole-5-carboxylic acid hydro- 
chloride (Example 31 5), 
2-{4-[2-(4-chlorophenyl)-5-(benzylcarbamoyl)be 
boxylic acid hydrochloride (Example 316), 
2-{4-[2-(4-chlorophenyl)-5-(cycloh 
zole-5-carboxylic acid hydrochloride (Example 317), 
2-{4-[2-(4-chlorophenyl)-5-(4-pyridy1^ 
zole-5-carboxylic acid dihydrochloride (Example 318), 

2-{4-[2- (4-chlorophenyl) -5- (N-benzyl-N-methylcarbamoyl)-benzyloxy]-2-fluorophenyl}-1 -cyclohexylbenzim- 
idazole-5-carboxyiic acid hydrochloride (Example 319), 

methyl 2-{4-[2-(4-chlorophenyl)-5-methoxybenzyloxy]phenyl}-1 -cyclohexyl-1 H-indole-5-carboxylate (Exam- 
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2-{4 5 [2Vchlorophenyl)-5-methoxybenzyloxy]phenyl}-1 -cyclohexyl-1 H-indole-5-carboxylic acid (Example 
502), 

2-(4-benzyloxyphenyl)-1-cyclopentyl-IH-indole-5-carboxylic acid (Example 503), 

ethyl 2-(4-benzyloxyphenyl)-3-cyclohexylimidazo[1,2-a]pyridine-7-carboxylate (Example 601), 

2-(4-benzyloxyphenyl)-3-cyclohexylimidazo[1 ,2-a]pyridine-7-carboxylic acid (Example 602), and 

2 il2-(4-chlo ro phenyl)^ 

acid (Example 701). 

(32) A pharmaceutical composition comprising a fused ring compound of any of (14) to (31) above, or a pharma- 
ceutically acceptable salt thereof, and a pharmaceutically acceptable carrier. 

(33) A hepatitis C virus polymerase inhibitor comprising a fused ring compound of any of (1) to (31) above, or a 
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier. 

(34) An anti-hepatitis C virus agent comprising a fused ring compound of any of (1) to (31) above, or a pharma- 
ceutically acceptable salt thereof , and a pharmaceutically acceptable carrier 

(35) A therapeutic agent for hepatitis C comprising a fused ring compound of any of (14) to (31) above, or a 
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier. 

(36) A method f ortreating hepatitis C, which comprises administering an effective amount of afused ring compound 
of the above-mentioned formula [I] or a pharmaceutically acceptable salt thereof. 

(37) A method for inhibiting hepatitis C virus polymerase, which comprises administering an effective amount of 
a fused ring compound of the above-mentioned formula [I] or a pharmaceutically acceptable salt thereof 

(38) Use of a fused ring compound of the above-mentioned formula [I] or a pharmaceutically acceptable salt thereof 
for the production of a pharmaceutical agent for treating hepatitis C. fctkm ,„« 

(39) Use of a fused ring compound of the above-mentioned formula [I] or a pharmaceutically acceptable salt thereof 
for the production of a hepatitis C virus polymerase inhibitor. 

(40) A pharmaceutical composition for the treatment of hepatitis C, which comprises a fused nng compound of the 
above-mentioned formula [I] or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable 
carrier 

(41) A pharmaceutical composition for inhibiting hepatitis C virus polymerase, which comprises a fused ring com- 
pound of the above-mentioned formula [I] or a pharmaceutically acceptable salt thereof, and a pharmaceutically 

^A^^Zpatika^ comprising a pharmaceutical composition of (40) above and a written matter associated 
therewith, the written matter stating that the pharmaceutical composition can orshouldbeusedfortreatmg hepatitis 

S^Acommercial package comprising a pharmaceutical composition of (41) above and a written matter associated 
therewith, the written matter stating that the pharmaceutical composition can or should be used for inhibiting hep- 
atitis C virus polymerase. 

r00331 The definitions of respective substituents and moieties used in the present specification are as follows. 
[0034] The halogen atom is a fluorine atom, chlorine atom, bromine atom or iodine atom, preferably fluorine atom, 
chlorine atom or bromine atom. 

[0035] Particularly preferably, the halogen atom is fluorine atom at R» R 5 ', R 6 , R 6 \ group A and group C, and fluorine 
atom or chlorine atom at X.Z.Z', group Band group D. „ am „ Mia rt k„ 

[0036] The C, e alkyl is straight chain or branched chain alkyl having 1 to 6 carbon atoms, and is exemplified by 
methyl ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, tert-pentyl, hexyl and the like^ 
[00371 Preferably, it is straight chain or branched chain alkyl having 1 to 4 carbon atoms, and is particularly preferably 
methyl at R«*, B°*, R a9 , R a15 , R a16 . R a17 , R* 29 . Ra33 . Rb6 and Rb7 and methvl or tert - but y' at R ■ R ' group B and 

[0038]°' The halogenated C« alkyl is the above-defined alkyl except that it is substituted by the above-defined 
halogen atom. Preferably, it is halogenated alkyl wherein the alkyl moiety thereof is straight chain or branched chain 
alkyl having 1 to 4 carbon atoms. Examples thereof include fluoromethyl, difluoromethyl, trifluoromethyl, bromomethyl, 
chloromethyl, 1 ,2-dichloromethyl, 2,2-dichloromethyl, 2,2,2-trifluoroethyl and the like. 
[0039] The halogenated C.. alkyl is particularly preferably trifluoromethyl at group B. 

[0040] The C-j.6 alkylene is straight chain alkylene having 1 to 6 carbon atoms, and is exemplified by methylene, 
ethylene, trimethylene, tetramethylene, pentamethylene or hexamethylene. 

[0041] The C, 6 alkylene is preferably methylene or ethylene at Y. 

[0042] The C 2 . 6 alkenylene is straight chain alkenylene having 2 to 6 carbon atoms, and is exemplified by vinylene, 
propenylene, 1-butenylene, 1 ,3-butadienylene and the like. 
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[0043] The C 2 . 6 alkenylene is preferably vinylene at Y. D ^ rol ,i w * i c 

0044 The c! 6 alkoxy is alkyloxy wherein the alkyl moiety thereof is the above-defined Cl . 6 alkyl Preferably, rt is 
alkoxy wherein he alkyl moiety thereof is straight chain or branched chain alkyl having 1 to 4 carbon atoms. Examples 
thSTnclude methoxy, ethoxy, propoxy. isopropyloxy, butoxy, isobutyloxy. tert-butyloxy, pentyloxy, hexyloxy and the 
like 

[0045] The alkoxy is particularly preferably methoxy at FV* Ra3, group A and group C. PrBternhlv 
[0046] The C< * alkanoyl is aikylcarbonyl wherein the alkyl moiety thereof is the above-defined alkyl J Preferably, 
it is alkanoyl wherein the alkyl moiety thereof is straight chain or branched chain alkyl having 1 to 4 carbon atoms. 
Examples thereof include acetyl, propionyl, butyryl, isobutyryl, pivaloyl and the like. 
[0047] The C, 6 alkanoyl is particularly preferably acetyl at R\ R* R 3 , R 4 , R a5 , R a29 , R b7 and group B. 
0048 The C 1 6 alkoxycarbonyl is alkyloxycarbonyl wherein the alkoxy moiety thereof .s the f ° ve - d ^ ed Ji-a 
alkoxy Preferably! it is alkoxycarbonyl wherein the alkyl moiety thereof is straight chain orbranched chain alky having 
1 to 4 carbon atoms. Examples thereof include methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropy toxycw- 
bonyl, butoxycarbonyl, isobutyloxycarbonyl, tert-butyloxycarbonyl. pentyloxycarbonyl, he^loxycarbonyl and the like. 
[0049] The C< 6 alkoxycarbonyl is particularly preferably methoxycarbonyl or ethoxycarbonyl at and 9™P 
0050] The C, e alkylamino is alkylamlno or dialkylamino wherein the alkyl moiety thereof is the above-defined C, 6 
alkvl Preferably it is alkylamlno or dialkylamino wherein the alkyl moiety thereof is straight chain or branched chain 
alkyl having 1 to 4 carbon atoms. Examples thereof include methylamino, ethylamino, propylamine, isopropy amino, 
butylamino, isobutylamino, tert-butylamino, pentylamino, hexylamino, dimethylamino, diethylamino, methylethylam.no, 

N-isopropyl-N-isobutylamino and the like. 

[0051] The 0^6 alkylamino is particularly preferably methylamino at H-7, and particularly preferably d.methylam.no 

10052] teT! alkanoylamino is alkylcarbonylamino wherein the alkanoyl moiety thereof is the above-defined 
alkanoyl Preferably, it is alkylcarbonylamino wherein the alkyl moiety thereof is straight chain or branched chain alkyl 
having 1 to 4 carbon atoms. Examples thereof include acetylamino, propionylamino, butyrylamino, isobutyrylamino, 
pivaloylamino and the like. 

[0053] The C< s aikanoylamino is particularly preferably acetylamino at X and R aiu . 

[0054] The C< a alkylsulfonyl is alkylsulfonyl wherein the alkyl moiety thereof is the above-defined C,. 6 alkyl. Pref- 
erably it is alkylsulfonyl wherein the alkyl moiety thereof is straight chain or branched chain alkyl hav.ng 1 to 4 carbon 
atoms. Examples thereof include methylsulfonyl, ethylsulfonyl, propylsulfonyl, isopropylsulfonyl, butylsulfonyl, isobu- 
tylsulfonyl, tertbutylsulfonyl, pentylsulfonyl, hexylsulfonyl and the like. 
[0055] The C< s alkylsulfonyl is particularly preferably methylsulfonyl at X and R 85 . 

[0056] The C6. 14 aryl is aromatic hydrocarbon having 6 to 1 4 carbon atoms. Examples thereof include phenyl, napn- 
thyl, anthryl, indenyl, azulenyl, fluorenyl, phenanthryl and the like. _ _ A , . . . 

[0057] The C 6 . 14 aryl is preferably phenyl or naphthyl, particularly preferably phenyl at the ring A, ring A , ring B and 

[0058]' The C 3 . 8 cycloalkyl is saturated cycloalkyl having 3 to 8, preferably 5 to 7, carbon atoms. Examples thereof 
include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl. 
[0059] The C, a cycloalkyl is particularly preferably cyclohexyl at the ring A, ring A', ring B and ring B . 
0060] The C, c cycloalkenyl is cycloalkenyl having 3 to 8, preferably 5 to 7, carbon atoms and has at least 1 pref- 
erably 1 or 2 double bond(s). Examples thereof include cyclopropenyl, cyclobutenyl, cyclopentenyl, cyclopentad.enyl 
cyclohexenyl, 2,4-cyclohexadien-1 -yl. 2,5-cyclohexadien-1 -yl, cycloheptenyl and cyclooctenyl and the like, but do not 
include aryl (e.g., phenyl) or completely saturated cycloalkyl. 
[0061 ] The C 3 8 cycloalkenyl is preferably cyclohexenyl at the ring A and ring A'. 

[0062] The heterocyclic group has, as an atom constituting the ring, 1 to 4 heteroatom(s) selected from an oxygen 
atom, a nitrogen atom and a sulfur atom, besides a carbon atom, and includes saturated ring and unsaturated ring, 
monocyclic ring and fused ring having the number of ring atom constituting the ring of 3 to 14. . . , 

[0063] The heterocyclic group as a monocyclic ring includes, for example, pyridyl, pyrazinyl, pyrimidinyl, pyridaz.nyl, 
1 3 5-triazinyl, pyrrolyl, pyrazolyl, imidazolyl, 1 ,2,4-triazolyl, tetrazolyl, thienyl, furyl, oxazolyl, isoxazolyl, thiazolyl, iso- 
thiazolyl, thiadiazolyl, pyrrolinyl, pyrrolidinyl, imidazolidinyl, piperidyl, piperazinyl, morpholinyl, thiomorpholinyl, tetrahy- 

dropyranyl and the like. . . 

[0064] Examples of the heterocyclic group as a fused ring include quinolyl, isoqu.nolyl, qu.nazol.nyl, quinoxalyl, 
Phthalazinyl, cinnolinyl, naphthyridinyl, 5,6,7,8-tetrahydroquinolyl, indolyl, benzimidazolyl, indolinyl, benzofuranyl, ben- 
zothienyl, benzoxazolyl, benzothiazolyl and the like. 

[0065] Preferably, it is a heterocyclic group which is a 5-membered or a 6-membered monocyclic group. Examples 
thereof include pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 1 ,3,5-triazinyl, pyrrolyl, pyrazolyl, imidazolyl, 1 , 2,4-tnazolyL 
tetrazolyl, thienyl, furyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrrolidinyl, piperidyl, piperazinyl and 
the like. 
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,0066) Th. Moocydio group is preferably pyMyt. pymUnyl, WiM** « Wi*** * »" »»™ ,lc 9™""' 
propyl, 2-phenylpropyl, 4-phenylbutyl and the like. 

El tS opt onaX substituted C, 6 alkyl Is the above-defined alkyl. preferably that wherein stra gh chain or 
Eed^TaZ^ng 1 to 4 carton atoms is optionally substituted with 1 to 3 substituent(s), and includes un- 
S2^^twL«M is(are) selected from the above-defined halogen aton- . hydro*, »«P£»*. 
amino, the above-defined a.koxy, the above-defined C« alkoxycarbonyl and the ■^^^2^ 
Examples of optionally substituted C,. 6 alkyl include methyl, ethyl, propyl, .sopropyl, butyl, .sobuty I sec-butyl, ert 
buT penty 2 tert-pentyl, neopentyl, 1-ethylpropyl, hexyl, trifluoromethyl, hydroxymethyl, 2-hydroxyethyl, 
Sdrox^^ carboxylmethyl, 2-carboxy.ethyl. methoxymethyl, ethoxy- 

rarbonvlmethvl 2-ethoxycarbonylethyl, 2-dimethylaminoethyl and the like. + . . „ 

^73 7 P^elabty 6 J optionally substituted C, s alkyl is methyl, 1 R hydroxy-1 ^SL^'S^« 

2 dimethvlaminoethyl at R 1 , H*. R3 and R 4 , methyl or trifluoromethyl at R 5 , R 5 ", R 6 and R<> , methyl at R , 

11 TSSt r£ an i ** methyl or ethyl at and R-1* methyl, carboxylmethyl or 2-dimethylam.noe hy at R«2 and 
Ras me thy. or camoxylme^hyl at Rae methyl, ethyl, isopropyl, butyl or trifluoromethyl at X, methyl, ethy isopropy 
^I^S^oiUl. neopentyl, 1 -ethy.propyl or carboxylmethyl at Ra«> methyl, ^.^^ 

3 sobuw trifluoromethyl, 2-hydroxyethyl or carboxylmethyl at H-«, methyl or 4-hydroxybutyl a R««, methy , 
ethv SSltaM 2-hydroxyethyl, 4%droxybutyl, ethoxycarbonylmethyl, 2-(ethoxycarbonyl ethyl or 2-d.methy.- 
fmSoSr^ methyl propyl, butyl, isopentyl, trifluoromethyl, hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl or 
ZE£S!#* me hy ° ethyfa and R-» methy. ortert-butyl at methyl, ethyl, isopropyl, 2-hydrox- 
SSili at R^ and and methyl, ethyl, propyl, isopropy., tert-butyl, trifluoromethyl, hydroxymethyl. 
2-hydroxyethyl, 2-carboxylethyl, methoxymethyl or ethoxycarbonylmethyl atZ Z and group D_ 

10074 It is particularly preferably, trifluoromethyl at R» R", R* and R», methyl ortert-butyl at R-», methyl, tert-butyl. 
trifluoromethyl or hydroxymethyl at Z, Z' and group D, and methyl at other substituents. 

raOTSl The optionally substituted C 2 . 6 alkenyl is that wherein straight chain or branched cha.n alkenyl having 2 to 6 
arbo a^stoptfoni substituted by 1 to3 substituent(s), and indudes 

isfarel selected from the above-defined halogen atom, hydroxy! group, carboxyl, ammo, the above-defined C„ alkoxy, 
SSS alkoxycarbonyl and the above-defined Cl . 6 alkylamino. Examples of optionally substtuted C» 
alkenynnclude vinvl.tllyl, 1-propenyl, isopropenyl, 1-butenyl, 2-butenyl, 1 ,3-butad,enyl, 2-isopentenyl, 3-isohexenyl, 

JooT^pK 2-carboxyletheny, at X, and preferably 2-iso P enteny,. 

is that wherein straight chain or branched chain a.kyny, having 2 to 6 
22 atoms is optSLy substituted^ 1 to 3 substituent(s). and includes unsubstrtuted ^££S^E£ 
is(are) selected from the above-defined halogen atom, hydroxy! group, carboxyl, amino, the above-defined I C M a koxy, 
IheaboTed^n 

pynyl, 2-propynyl, 3-butynyl and the like. 

roo78l The optionally substituted C 2 ^ alkynyl is preferably 2-propynyl at Ra 20 . 

uu79 5S S Taryl optionally substituted by 1 to 5 substituent(s) selected from group B is that wherein the above 
defmed C e "^ is optionally substituted by 1 to 5 substituent(s), and includes unsubstituted ary The substrtuent(s) 
s a") "he above-defined halogen atom, cyano nitrc, the ^-deflned C, 6 alkyi, ^«bj£g* 
halogenated alkyl, the above-defined alkanoyl, - ( CH 2 ) r -COOR", ^V^^ 1 ** ^'qo N Rbipb2 
ICH VnR"1-COR"2 -(CH 2 ) r -NHS0 2 R b1 . -(CH 2 ) r -OR"l , -(CH 2 ) r -SR»\ -(CH 2 ) r -S0 2 R"l and .(CH 2 ) r -S0 2 NR" R 
Iwhetin Rbi and R" are each independently hydrogen atom or the above-defined Cl . 6 alky, and r is 0 or an integer 



of 1 to 6). 
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[00801 Examples thereof include phenyl, naphthyl, anthryl, indenyl, azulenyl, fluorenyl, phenanthryl 3-fluoropheny . 
A -Suo ophenyl 3-chlorophenyl, 4-ch.orophenyl, 2,4-dich.orophenyl, 3,5-dichlorophenyl pentafluorophenyl. ^methyl- 
phenZS butylphenyl. 2-trifluoromethylphenyl, 4-trifluoromethyl P henyl, 4-nitrophenyl. 4-cyanophenyl, 4-ace^phe- 
4 cartTox^pheSyl, 4 -carbamoylphenyl, 4-aminophenyl. 4-dimethylaminophenyl, 4-acetylam.nophenyl, 4- methyl- 
slnyTamSheny.: 4-methoxyphenyl, 3,4,5-trimethoxyphenyl, 4-methy.thiophenyl, 4-methy.sulfony.phenyl, 4-am,- 
nn<sulfonvtohenvl 3-nitro-4-methoxyphenyl and 4-nitro-3-methoxyphenyl. 

Sin The moiety is preferaWy phenyl, the group B here is preferably the above-defined halogen atom, nitro, 
SfabovJdef^d C° ! aljl the above-defined halogenated Cl . 6 alkyl or -(CH 2 ) r -OR«. Examples of group B, nclude 
ZS^^Stl. nnro, methyl, tert-butyl, trifluoromethy, and methoxy. Particular^ preferabfy, t .s fluonne 



m08 2 r wS regard Uo " C(M4 ary. optionally substituted by 1 to 5 substituent(s) selected from group B». t s pnfemb* 
phenyl 4^-t-bu 9 ty.phenyl,^hlorophenyl, 4-chlorophenyl, 4-methoxyphenyl or 4-lrlfluoromet hylphenyl 
«nd R«28 Dhenvlat R a1 R* 22 R a23 . R 326 and R<* phenyl or 3-fluorophenyl at R*«, phenyl or2,4-d.chlorophenyl at 
Rl R p h enT4 chlorophenyi. 4-tnf luoromethylphenyl, 3,5-dichlorophenyl, 3-nitro-4-methoxy P heny. or 4-n.tro-3-meth- 
oxyphenyl at R 324 , and phenyl or 4-methylphenyl at R 825 . 

deffned c™ arylts optional* substituted by 1 to 5 substituent(s), and includes unsubstituted aryl. The substrtuent(s) 
is(are) selected from the above-mentioned group D (substituents shown under (a) to (p)). 

0085 Examples of group D here include fluorine atom, chlorine atom, bromine atom, nitro, cyano methyl, ethyl, 
prop; fcopTpyt tert-butyl, P tr ff ,uoromethyl, hydroxymethyl, 2-hydroxyethyl, methoxymethyl, f^^^ 
vcaVbonylmethyl ethoxycarbonylmethyl, acetyl, carboxyl, methoxycarbonyl, ethoxycarbonyl, carbamoyl methylam - 
nocaZyTlo^ diethylaminocarbonyl,(2-hydroxyethyl)am.nocamonyl, 
SSme hyl)amfnocarbonyl, hydroxy! group, methoxy, ethoxy, propyloxy, isopropyloxy, isopen^oxy 2Hsopente- 
So^oZen^xy, 4-me!ny.-3-pelny.oxy, 2-propyny.oxy, hydroxymethyloxy, oarboxy1methy.o xv. (^thylam,- 
nSonyl)methyloxy, amino, methylamino, dimethylamino, diethylamino, acetylam.no, methyteu.fony.am.no, methyl- 
thio methylsulfonyl, methylsulfinyl, aminosulfonyl, methylaminosurfonyl and dimethylam.nosulfonyl. 
00861 Examples of C fi L aryl optionally substituted by 1 to 5 substituent(s) selected from group D .nclude phenyl, 
Shy, antS"dlnyt azuILyf fluorenyl, phenanthryl, 3-fluorophenyl, 4-fluorophenyl, 3-ch.oropheny. 4-c loroph- 
en^l 2 4-dlchlo^ophenyi 3,5-dichlorophenyl, 4-bromo P henyl, 4-nitrophenyl, pentafluorophenyl, 4-methy phenyl, 4- ert- 
bXlphenylTtrifLromethylphenyl,^^^^^ 

^SSSmS^ 3-caLxylphenyl, 4-carboxylphenyl, 4-methoxyphenyl, 3,4,5-trimethoxypheny. ■ ^arbamov - 
IZTa Smethy thiophenyl, 4-(dimethylaminocarbonyl)phenyl, 4-methylsutfonylphenyl, 4-ace^iammophenyl 4-cyan- 
ophenyl 4-acetylphenyl, 4-aminophenyl, 4-dimethylaminophenyl. 4-(methylsulfonylamino)phenyl, 4-methylsulf.nyl- 
phenyl 4-aminosulfonylphenyl and 3-nitro-4-methoxyphenyl and 4-nitro-3-methoxyphenyl. 

53m At Z and Z the aryl moiety is preferably phenyl, and group D here is preferably the above-defmed halogen 
initio. Z ^above-defined optional substituted C,. e alkyl. -(CH 2 ) t -eoORa«, .(CH^-CONR^, . (C H 2 ) t - 
OR a20 -(CH^-NR^CO-R 824 , -(CHoVSlO^-R^or-fCHaVSOa-NHR 326 . 

°0088] Examples of C, 14 ary. optionally substituted by 1 to 5 substituent(s) selected from group D preferaWy .nclude 
phenyl, 3-fluorophenyl, Iffuorophenyl, 3-chlorophenyl, 4-chlorophenyl, 3,5-dichlorophenyl, ^°™^£. n ^ 
enyl imethylphenyl! 4-tert-butylphenyl. 2-trifluoromethylphenyl, 4-trifluoromethylphenyl, 4-(hydroxymeth yl phenyl, - - 
Shoxymethyl)phenyl, 4-(2-carboxylethyl)phenyl. 3-carboxylphenyl. 4-carboxylphenyl. 4-methoxyphenyl, 3 4 ,5-tn- 

4-acetvlaminophenyl, 4-methylsulfinylphenyl and 4-aminosulfonylphenyl. 

foOBof^cularJ preferably, it Is the above-defined halogen atom, the above-defined optionally substituted IC« 
LlkyV (C H! ,) t COORai9, - ( cH 2 VCONRa2r R a28, (CH 2 ) t -ORa20 or . (C H 2 ) t -S (0) q -R«» which ,s specially fluonne atom, 
Srine atoln bromine atom 2 nitro. methyl, tert-butyl, carboxyl. trlf.uoromethyl. hydroxymethyl, ^ 0 ^tl r Sv 
boxvlethyl methoxy, carbamoyl, methylthio, dimethylaminocarbonyl, methylsulfonyl or acetylam.no. More preferably, 
Serine atomirine atom! methyl, tert-butyl. carboxyl, methoxy, carbamoyl, methylthio, dimethylam.nocarbonyl, 
methylsulfonyl or acetylamino, most preferably fluorine atom or chlonne atom. 4 „ hQroin 
ro090] The heterocyclic group optionally substituted by 1 to 5 substituent(s) selected from group B is tha twhe em 
he above-defined heterocyclic group is optionally substituted by 1 to 5 substituent(s), and mcludes unsubstrtuted 
heterocyclic group. The substituent(s) is(are) selected from the above-defined halogen atom, cyanc , n,tro, the above- 
defined C, e alkyl the above-defined halogenated C w alkyl, the above-defined alkanoyl, •(CH 2 ) ; -COOR - 
SS CONR^* -(CH 2 ) r -NR"R» 2 , -(CH 2 ) r -NR»i-COR» 2 , -(CH 2 ) r - N HS0 2 R"i, -(CH 2 ) r -OR^, -(CH 2 ) r -SRbi. -^H 2 ) r - 
SO a i' "and (CH 2) ;-S0 2 NR>>1 Rb2 wh erein R" and R>* are each independently hydrogen atom or the above-defined 

uridyl, 3-f,uoropyridin-4-yl. 3-ch.oropyridin-4.yl, 4-ch,oropy- 
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ridin-3-yl, pyrazinyl, pyrimidinyl, pyridazinyl, 1,3,5-triazinyl, pyrrolyl, pyrazolyl, imidazolyl, 1,2,4-triazolyl, tetrazolyl, 
2-thienyl, 3-thienyl, furyl, oxazolyl, 2-methyloxazol-4-yl, isoxazolyl, thiazolyl, 2-methylthiazol-4-yl, 2,5-dimethylthiazol- 
4-yl, 2,4-dimethylthiazol-5-yl, isothiazolyl, thiadiazolyl, pyrrolinyl, pyrrolidinyl, 3-hydroxypyrrolidinyl, imidazolidinyl, pip- 
eridyl 3-hydroxypiperidino, 4-hydroxypiperidino, 3,4-dihydroxypiperidino, 4-methoxypiperidino, 4-carboxypiperidino, 
4-(hydroxymethyl)-piperidino, 2-oxopiperidino, 4-oxopiperidino, 2,2,6,6-tetramethylpiperidino, 2,2,6,6-tetramethyl- 
4-hydroxypiperidino, N-methylpiperidin-4-yl, N-(tert-butoxycarbonyl)piperidin-4-yl, N-acetylpiperidin-4-yl, N-methylsul- 
fonylpiperidin-4-yl, piperazinyl, 4-methylsulfonylpiperazinyl, morpholinyl, thiomorpholinyl, 1-oxothiomorpholin-4-yl, 
1,1-dioxothiomorpholin-4-yl, tetrahydropyranyl, quinolyl, isoquinolyl, quinazolinyl, quinoxalyl, phthalazinyl, cinnolinyl, 
naphthyridinyl, 5,6,7,8-tetrahydroquinolyl, indolyl, benzimidazolyl, indolinyl, benzofuranyl, benzothienyl, benzoxazolyl, 
benzothiazolyl and the like. 

[0092] The heterocyclic moiety is preferably a heterocyclic group which is a 5-membered or a 6-membered mono- 
cyclic group. Examples thereof include pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 1,3,5-triazinyl, pyrrolyl, pyrazolyl, 
imidazolyl, 1,2,4-triazolyl, tetrazolyl, thienyl, furyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyrrolidinyl, 
piperidyl, piperazinyl, morpholinyl, thiomorpholinyl and tetrahydropyranyl, and the group B here is preferably the above- 
defined halogen atom, the above-defined alkyl, the above-defined halogenated C^s alkyl, the above-defined C,_ G 
alkanoyl, -(CH 2 ) r -COORbi, -(CH 2 ) r -CONRbiRb2 or -(CH 2 ) r -ORbi. 

[0093] Examples of heterocyclic group optionally substituted by 1 to 5 substituent(s) selected from group B preferably 
include piperidino, 4-hydroxypiperidino, 1 -piperazinyl, 1-(methylsulfonyl)piperidin-4-yl, 1 -pyrrolidinyl, morpholino, 4-thi- 
omorpholinyl, tetrahydropyranyl, pyridyl and thiazolyl. Particularly preferably, it is piperidino, 4-hydroxypiperidino, 1 -pip- 
erazinyl, 1 -pyrrolidinyl, morpholino or 4-thiomorpholinyl at R a18 , tetrahydropyranyl or 4-hydroxypiperidino at R 820 , pip- 
eridino at R 321 , pyridyl at R a24 and R 825 , pyridyl orthiazolyl at R 326 and at R a27 and R a28 , it is 1 -(methylsulfonyl)piperidin- 
4-yl, 3-hydroxypyrrolidinyl, 3-hydroxypiperidino, 4-hydroxypiperidino, 3,4-dihydroxypiperidino, 4-methoxypiperidino, 

4- carboxypiperidino, 4-(hydroxymethyl)piperidino, 2-oxopiperidino, 4-oxopiperidino, 2,2,6,6-tetramethylpiperidino, 
2,2,6,6-tetramethyl-4-hydroxypiperidino, 4-methylsulfonylpiperazinyl, 1 -oxothiomorpholin-4-yl or 1,1-dioxothiomor- 
pholin-4-yl. 

[0094] The heterocyclic group optionally substituted by 1 to 5 substituent(s) selected from group D is that wherein 
the above-defined heterocyclic group is optionally substituted by 1 to 5 substituent(s), and includes unsubstituted 
heterocyclic group. The substituent(s) is(are) selected from the substituent(s) of the above-mentioned group D (sub- 
stituents shown under (a) to (p)). 

[0095] Examples of the group D here include the substituent(s) exemplified for aryl optionally substituted by 1 
to 5 substituent(s) selected from group D. 

[0096] Examples of heterocyclic group optionally substituted by 1 to 5 substituent(s) selected from group D include 
2-pyridyl, 3-pyridyl, 4-pyridyl, 3-fluoropyridin-4-yl, 3-chloropyridin-4-yl, 4-chloropyridin-3-yl, pyrazinyl, pyrimidinyl, py- 
ridazinyl,' 1,3,5-triazinyl, pyrrolyl, pyrazolyl, imidazolyl, 1,2,4-triazolyl, tetrazolyl, 2-thienyl, 3-thienyl, furyl, oxazolyl, 
2-methyloxazol-4-yl, isoxazolyl, thiazolyl, 2-methylthiazol-4-y 1, 2,5-dimethylthiazol-4-yl, 2,4-dimethylthiazol-5-yl, isothi- 
azolyl, thiadiazolyl, pyrrolinyl, pyrrolidinyl, imidazolidinyl, piperidyl, N-methylpiperidin-4-yl, N-(tert-butoxycarbonyl)pip- 
eridin-4-yl, N-acetylpiperidin-4-yl, N-methylsulfonylpiperidin-4-yl, piperazinyl, morpholinyl, thiomorpholinyl, tetrahydro- 
pyranyl, quinolyl, isoquinolyl, quinazolinyl, quinoxalyl, phthalazinyl, cinnolinyl, naphthyridinyl, 5,6,7,8-tetrahydroqui- 
nolyl, indolinyl, benzimidazolyl, indolinyl, benzofuranyl, benzothienyl, benzoxazolyl, benzothiazolyl and the like. 
[0097] In addition, the heterocyclic group may be substituted at the 3-, 4-, 5- or 6-position of 2-pyridyl, at the 2-, 4-, 

5- or 6-position of 3-pyridyl, at the 2-, 3-, 5- or 6-position of 4-pyridinyl, at the 3-, 4- or 5-position of 2-thienyl, or at the 
2-, 4- or 5-position of 3-thienyl, by fluorine atom, chlorine atom, bromine atom, nitro, methyl, tert-butyl, carboxyl, trif- 
luoromethyl, hydroxy methyl, methoxymethyl, 2-carboxylethyl, methoxy, carbamoyl, methylthio, dimethylaminocarbo- 
nyl, methylsulfonyl or acetylamino. 

[0098] At Z and Z', the heterocyclic moiety is preferably a heterocyclic group which is a 5-membered or 6-membered 
monocyclic group. Examples thereof include pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 1,3,5-triazinyl, pyrrolyl, pyra- 
zolyl, imidazolyl, 1,2,4-triazolyl, tetrazolyl, thienyl, furyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolinyl, thiadiazolyl, pyr- 
rolidinyl, piperidyl, piperazinyl, morpholinyl, thiomorpholinyl and tetrahydropyranyl. The group D here is preferably the 
above-defined halogen atom, nitro, the above-defined optionally substituted alkyl, -(CH 2 ) t -COOR a19 , -(CH 2 ) t - 
CONR^R 328 , -(CH^-OR** 20 , -(CH^-NR^CO-R 324 , -(CH^-S^q-R^ 5 or -(CH^-SO^NHR^ 6 . 
[0099] Examples of heterocyclic group optionally substituted by 1 to 5 substituent(s) selected from group D preferably 
include piperidino, 4-hydroxypiperidino, 1 -piperazinyl, 1 -pyrrolidinyl, morpholino, 4-thiomorpholinyl, 4-tetrahydropyra- 
nyl, 3-pyridyl, 2-pyrimidinyl, 5-tetrazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl and 2-thienyl. 
[0100] Particularly preferably, it is pyridyl, pyrimidinyl, tetrazolyl, thienyl or piperidyl. 

[0101] The C 3 _ 8 cycloalkyl optionally substituted by 1 to 5 substituent(s) selected from group C is that wherein the 
above-defined cycloalkyl is optionally substituted by the 1 to 5 substituent(s) selected from hydroxyl group, the 
above-defined halogen atom, the above-defined C,. 6 alkyl and the above-defined C,_ 6 alkoxy, which may be unsub- 
stituted. Examples thereof include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 4fluorocyclohexyl, 
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2-methylcyclopentyl, 3-methylcyclohexyl, 4-methylcyclohexyl, 4,4-dimethylcyclohexyl 3,5-dimethylcyclohexyl, 4-tert- 

butylcyclohexyl, 4 hydroxycyclohexyl. 4-methoxycyclohexyl and 2.3,4.5,6-pentafluorocyclohexyL 

minai The cvcloalkvl moiety is preferably cyclopentyl or cyclohexyl. part.cularty preferably cyclohexyl. 

SS Inhering S andTng the C JcycL.^ optional* substituted by 1 to 5 substituent(s) selected from 

groSp C is preferably oyclopeniyl, cyclohe>J?, 4-fluorocyolohexyl. 4-methylcyc.ohexyl, 4.4-d .methy.^c.ohe^l 4-^rt- 

bu7cyclohexyl, 4-hydroxycyclohexyl or 4-methoxycyolohexyl, more preferab* cyclopentyl or cyclohexyl, particular* 

rafoT ThTclTycloalkyl optionally substituted by 1 to 5 substituent(s) selected from the above group B is that 
wherein to££^c£c*J** * optional* subsisted by 1 to 5 substituent(s), and includes unsubsftuted 
rvrinaikvl The substituents are selected from the above group B. 

Z^B£*Zmlm thereof include cyclopropyl, cyc.obutyl, cyclopentyl, cyclohexyl *>>^ ""^ 
dohexyl 2-methylcyclopentyl. 3-methylcyclohexyl, 4-methylcyclohexyl, 4,4-dimethylcyclohexyl, 3,5-dunethylcy- 
dSS 4^e rt -butylcyclohexy 4-hydroxycyclohexyl, 4-methoxycyclohexyl and 2,3,4,5,6-pentafluorocyclohexy. 
SSSr Also exempted are those wherein cyclopentyl or cyclohexyl is substituted by fluorine r atom, ch lonne atom, 
bromine atom, nitro, methyl, tert-butyl, carboxyl, trilluoromethyl, hydroxymethyl, methoxymethyl, 2-carboxylethyl, meth- 

oxv carbamoyl, methytthio, dimethylaminocarbonyl, methylsulfonyl or acetylamino. , Ketlhlt<Mi hu 

^07] At eye oalkyl moiety, it is preferably cyclopentyl or cyclohexyl. As the cycloalkyl optionally subs Ituted by 
[ 1 toVsubstituent(s7selected from the above group B, it is particularly preferably cyclohexyl or 4-hydroxycyclohexyl at 

[ 0^8 a ] nd T F hTc 3 . e cycloalkyl optionally substituted by 1 to 5 substituent(s) selected from group D \s that * e 
above-defined C a a cycloalkyl is optionally substituted by 1 to 5 substituent(s). and mcludes unsubstrtuted cycloalkyl. 
fiZSS^Z* selected from the substituent(s) of the above-mentioned group D (substituents shown under 

[0109] P) The group D here includes the substituents recited with regard to C„ 4 aryl optionally substituted by 1 to 5 

^SS^^^of^ ^-opentyl, cyclohexy,, cyck,he P ty. ^ 

2 methylcyclopentyl. 3-methylcyclohexyl, 4-methylcyclohexyl, 4,4-dimethylcyclohexyl, 3,5-d.me hylcyclohexyl, 4-tert- 
butylcyclohexyl, 4-hydroxycyclohexyl, 4-methoxycyclohexyl and 2,3,4,5,6-pentefluorocyclohexyl. 
[OVm Thegroup D may be, for example, cyclopentyl or cyclohexyl substttuted by fluonne atom, ch o rine atom, 
bromine atom, nitro methyl, tert-butyl, carboxyl, trifluoromethyl, hydroxymethyl, methoxymethyl, 2-carboxylethyl, meth- 
oxv carbamoyl, methylthio, dimethylaminocarbonyl, methylsulfonyl or acetylamino. 

K The cycloalkyl moiety is preferably cyclopentyl or cyclohexyl, and at Z and Z\ it .s part.cularly preferably 

ro^SWhe optionally substituted C 3 . 8 cycloalkenyl is that wherein the above-defined cycloalkenyl is optionally 
substituted by substituent(s) selected from hydroxyl group, the above-defined halogen atom, the above-de ned C^ 6 
alkyl and the above-defined alkoxy, which may be unsubstituted. Examples thereof include cydopropenyl, cy- 
clobutenyl, cyclopentenyl, cyclopentadienyl, cyclohexenyl, 4-fluoro-2-cyclohexenyl, ^^^^^Z, 
thyl-3-cyclohexenyl, 2,4-cyclohexadien-1 -yl, 2,5^yclohexadien-1-yl, cycloheptenyl and cyclooctenyl and the like, but 
do not include aryl (e.g., phenyl) or completely saturated cycloalkyl. 

[01 1 4] The optionally substituted C 34 cycloalkenyl is particularly preferably cyclohexenyl at the ring Cy. 
0115 The C 6 14 aryl C, 6 alkyl optionally substituted by 1 to 5 substituent(s) selected from group B is that where.n 
tSl above definedcL aj. Zs alky, is optionally substttuted by 1 to 5 substituent(s), and includes unsubstituted 
arylalkyl. The substituent(s) is(are) selected from the above-mentioned group B. . „ „ h „„ wl 

[0116V Examples thereof include benzyl, 1-naphthylmethyl, 2-naphthylmethyl, phenethyl, 3-phenyJropyl, 2-phenyl- 
propy , 3-fluorobenzyl, 4-fluorobenzyl, 3-chlorobenzyl, 4-chlorobenzyl, 2,4-dichlorobenzyl 3,5-d.chlorobenzy , pen- 
tafluorobenzyl,4-methylbenzyl,4-tert-butylbenzyl,2-trifluoromethylbenzyl,4-trifluoromethylbenz^ 
anobenzyl 4-acetylbenzyl, 4-carboxylbenzyl, 4-carbamoylbenzyl, 4-aminobenzyl, 4-d.methylam,nobenzy , 
4-acetylaminobenzyl, 4-(methylsulfonylamino)benzyl, 4-methoxybenzyl, 3,4,5-trimethoxybenzyl, 4-methylth.obenzyl, 
4-methylsulfonylbenzyl, 4-aminosulfonylbenzyl, 3-nitro-4-methoxybenzyl and 4-nitro-3-methoxybenzyl 
[01171 The C 6 14 aryl C,. 6 alkyl moiety is preferably benzyl or phenethyl, particularly preferably benzyl. The group B 
s preferably the above-defined halogen atom, nitro, the above-defined C« alkyl, the above-defined ha ogenated J 6 
alkyl or -(CH 2 ) r -OR"i. Examples thereof include fluorine atom, chlorine atom, nitro, methyl, tert-butyl, trifluoromethyl, 
methoxy or trifluoromethyloxy, particularly preferably fluorine atom or chlorine atom 

[0118] The specific C 6 . 14 aryl C,. 6 alkyl optionally substituted by 1 to 5 substituent(s) selected from group B at R 
and [£ « is preferably benzyl, phenethyl, 3-chlorobenzyl, 4-chlorobenzyl, 4-tert-butylbenzyl or 3-tr, luoromethylbenzyl, 
it is oreferably benzyl at R-1, R* 19 , R 827 , R 828 , R a31 and R", it is preferably benzyl, phenethyl^-fluorobenzyl, 2-chlo- 
robenzyl, 3-chlorobenzyl, 4-chlorobenzyl, 4-tert-butylbenzyl or 4-trifluoromethylbenzyl at R*20, and 4-chlorobenzyl, 
3,5-dichlorobenzyl or 4-trifluoromethylbenzyl at R a2Z and R a23 . 
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[01 19] It is particularly preferably benzyl at other substituents. 

[0120] The C 6 14 aryl C 1 6 alkyl optionally substituted by 1 to 5 substituent(s) selected from group D is that wherein 
the above-defined aryl alky' is optionally substituted by 1 to 5 substituent(s), and includes unsubstituted aryl. 
The substituent(s) is(are) selected from the substituent(s) of the above-mentioned group D (substituents shown under 

[01 2°1] P) Examples of group D include fluorine atom, chlorine atom, bromine atom, nitro, cyano, methyl, ethyl, propyl, 
isopropyl tert-butyl, trifluoromethyl, hydroxymethyl, 2-hydroxyethyl, methoxy methyl, 2-carboxylethyl, methoxycarbo- 
nylmethy! ethoxycarbonylmethyl, acetyl, carboxyl, methoxycarbonyl, ethoxycarbonyl, carbamoyl, methylamtnocarbo- 
nyl isopropylaminocarbonyl, dimethylaminocarbonyl, diethylaminocarbonyl, (2-hydroxyethyl)aminocarbonyl, (carbox- 
yl methyl) am in ocarbony I, hydroxyl group, methoxy, ethoxy, isopropyloxy, hydroxymethyloxy, carboxylmethyloxy, 
(dimethylaminocarbonyl)methyloxy, amino, methylamino, dimethylamino, diethylamino, acetylamino, methylsulfo- 
nylamino methylthio, methylsulfonyl, methylsulfinyl, aminosulfonyl, methylaminosulfonyl and dimethylaminosulfonyl. 
[0122] Examples of C 6 14 aryl C,* alkyl optionally substituted by 1 to 5 substituent(s) selected from group D include 
benzyl 1-naphthylmethyl, 2-naphthylmethyl, phenethyl, 3-phenylpropyl, 2-phenylpropyl, 3-fluorobenzyl, 4-fluoroben- 
zyl 3-chlorobenzyl, 4-chlorobenzyl, 2,4-dichlorobenzyl, 3,5-dichlorobenzyl, 4-bromobenzyl, 4-nitrobenzyl, pentafluor- 
obenzyl, 4-methylbenzyl, 4-tert-butylbenzyl, 2-trifluoromethylbenzyl, 4-trifluoromethylbenzyl, 4-(hydroxymethyl)benzyl, 
4- (methoxymethyl)benzyl, 4-(2-carboxylethyl)benzyl, 3-carboxylbenzyl, 4-carboxytbenzyl, 4-methoxy benzyl, 3,4,5-tri- 
methoxybenzyl, 4-carbamoylbenzyl, 4-methylthiobenzyl, 4- (dimethylaminocarbonyl) benzyl, 4-methylsulfonylbenzyl, 4- 
(acetylamino)benzyl, 4-cyanobenzyl, 4-acetylbenzyl, 4-aminobenzyl, 4-dimethylaminobenzyl, 4-(methylsulfonylamino) 
benzyl, 4-methylsulfinylbenzyl, 4-aminosulfonylbenzyl, (3-nitro-4-methoxyphenyl)m ethyl and (4-nitro-3-methoxyphe- 

nyl)methyl. ^ , ... 

[0123] At Z and Z\ the C 6 . 14 aryl alkyl moiety is preferably benzyl or phenethyl, and the group D here is preferably 
the above-defined halogen atom, nitro, the above-defined optionally substituted C t . e alkyl, -(CH 2 ) t -COOR a19 , -(CH 2 ) t - 
CONRa27 R a2 8> -(CH 2 ) t -OR*2°, -(CH 2 ) t -NRa*>CO-Ra24, -(CH 2 ) f S(0) q -R a25 or -(CH 2 ) r S0 2 -NHR^6. 
[0124] The C 6 14 aryl alkyl optionally substituted by 1 to 5 substituent(s) selected from group D is preferably 
benzyl, 3-fluorobenzyl, 4-fluorobenzyl, 3-chlorobenzyl, 4-chlorobenzyl, 3,5-dichlorobenzyl, 4-bromobenzyi, 4-nitroben- 
zyl, 4-methylbenzyl, 4-tert-butylbenzyl, 2-trifluoromethylbenzyl, 4-trifluoromethylbenzyl, 4-(hydroxymethyl)benzyl, 4- 
(methoxymethyl)benzyl, 4-(2-carboxylethyl)benzyl, 3-carboxylbenzyl, 4-carboxylbenzyl, 4-methoxybenzyl, 3,4,5-tri- 
methoxybenzyl, 4-carbamoylbenzyl , 4-methylthiobenzyl, 4-(dimethylaminocarbonyl)benzyl, 4-methylsulfonylbenzyl, 
4-acetylaminobenzyl, 4-methylsulfinylbenzyl or 4-aminosulfonylbenzyl. 

[0125] It is particularly preferably the above-defined halogen atom, the above-defined optionally substituted C^e 
alkyl, -(CH 2 ) t -COORai9 - (C H 2 ) r CONRa27R a28 , - ( CH 2 ) t -OR a 2° or - (CH 2 VS(0) q -R a25 . Examples thereof include fluo- 
rine atom, chlorine atom, bromine atom, nitro, methyl, tert-butyl, carboxyl, trifluoromethyl, hydroxymethyl, methoxyme- 
thyl, 2-carboxylethyl, methoxy, carbamoyl, methylthio, dimethylaminocarbonyl, methylsulfonyl and acetylamino. It is 
more preferably fluorine atom, chlorine atom, methyl, tert-butyl, carboxyl, methoxy, carbamoyl, methylthio, dimethyl- 
aminocarbonyl or methylsulfonyl, most preferably fluorine atom or chlorine atom. 

[01 26] The heterocycle _ 6 alkyl optionally substituted by 1 to 5 substituent(s) selected from group B is that wherein 
the above-defined heterocycle C,_ G alkyl is optionally substituted by 1 to 5 substituent(s), and includes unsubstituted 
heterocycle 6 alkyl. The substituent(s) is(are) selected from the above-mentioned group B. 
[0127] Examples thereof include 2-pyridylmethyl, 3-pyridylmethyl, 2-chloropyridin-4-ylmethyl, 4-pyridy I methyl, pyr- 
rolylmethyl, imidazolylmethyl, 2-th ienylm ethyl, 3-thienylmethyl, 2-fury I methyl, 2-oxazolylmethyl, 5-isothiazolylmethyl, 
2-methyloxazol-4-ylmethyl, 2-thiazolylmethyl, 4-thiazolylmethyl, 5-thiazolylmethyl, 2-methylthiazol-4-ylmethyl, 2-meth- 
ylthiazol-5-ylmethyl, 2,5-dimethylthiazol-4-ylmethyl, 4-methylthiazol-2-ylmethyl, 2,4-dimethylthiazol-5-ylmethyl, 2-iso- 
thiazolylmethyl, 2-pyrrolinylmethyl, pyrrolidinylmethyl, piperidylmethyl, 4-piperidylmethyl, 1 -methylpiperidin-4-ylmethyl, 
2-(4-hydroxypiperidino)ethyl, 1 -(tert-butoxycarbonyl)piperidin-4-ylmethyl, 1 -acetylpiperidin-4-ylmethyl, 1 -methylsulfo- 
nylpiperidin-4-ylmethyl, piperazinylmethyl, morpholinomethyl, thiomorpholinylmethyl, 1 -tetrahy d ropy ranylm ethyl, 
2-quinolylmethyl, 1-isoquinolylmethyl and the like. 

[0128] The heterocyclic moiety is preferably a heterocyclic group which is a 5-membered or 6-membered monocyclic 
group. Examples thereof include pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 1 ,3,5-triazinyl, pyrrolyl, pyrazolyl, imidazolyl, 
1,2,4-triazolyl, tetrazolyl, thienyl, furyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, thiadiazotyl, pyrrolidmyl, pipendyl, 
piperazinyl, morpholinyl, thiomorpholinyl and tetrahy d ropy rany I, and the alkyl moiety thereof is preferably straight chain 
alkyl having 1 to 4 carbon atoms. The group B here is preferably the above-defined halogen atom, the above-defined 
C^q alkyl, the above-defined halogenated alkyl, the above-defined C 1-6 alkanoyl, -(CH 2 ) r -COOR b1 , -(CH 2 ) r - 
CONR b1 R b2 or -(CH 2 ) r -OR b1 . 

[0129] Examples of heterocycle C^e alkyl optionally substituted by 1 to 5 substituent(s) selected from group B pref- 
erably include 2-pyridylmethyl, 3-pyridylmethyl, 2-chloropyridin-4-ylmethyl, 4-pyridylmethyl, piperidin-4-ylmethyl, 
1-methylpiperidin-4-ylmethyl, 2-(4-hydroxypiperidino)ethyl, 1-acetylpiperidin-4-ylmethyl, 1-(tert-butoxycarbonyl) pipe- 
ridin-4-ylmethyl, 1-(methylsulfonyl)-piperidin-4-ylmethyl, 2-thiazolylmethyl, 4-thiazolylmethyl, 2-methylthiazolin-4-yl- 
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methyl, 2,4-dimethylthiazolin-5-ylmethyl and 4-methylthia2ol-2-ylmethyl. Particularly preferably, it » 2-pyridylrnethyl, 
3-pyridylmethyl, 2-chloropyridin-4-ylmethyl, 4-pyridylmethyl, piperidin-4-ylmethyl, 1 -methylpipendin-4-ylmethyl , 2- 
(4-hydroxypiperidino)ethyl, 1-acetylpiperidin-4-ylmethyl. 1-(tert-butoxycarbonyl)piperidin-4-ylmethyl, 1 -(methylsulfo- 
nyl)piperidin-4-ylmethyl, 2-methylthiazolin-4-ylmethyl, 2.4-dimethylthiazolin-5-ylmethyl or 4^ethylthiazol-2-ylmethyl 
at R a20 2-pyridylmethyl at R" 22 and R 823 , and 4-pyridylmethyl or 4-methylthiazol-2-ylmethyl at R"» and R* 23 
[0130] ' The Ca.0 cycloalkyl C< 6 alkyl optionally substituted by 1 to 5 substituent(s) selected from the above group B 
is thatwherein the above-defined C„ cycloalkyl alkyl is optionally substituted by 1 to 5 substituent(s), and includes 
unsubstituted cycloalkylalkyl. The substituents are selected from the above group B. 

[0131] Specific examples thereof include cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexy methy , 

2- (cyclopentyl)ethyl, 2-(cyclohexyl)ethyl, cycloheptylmethyl, 4-fluorocyclohexylmethyl, 2-methylcyclopenty methy , 

3- methylcyclohexylmethyl, 4-methylcyclohexylmethyl, 4,4-dimethylcyclohexylmethyl, 3,5-dimethylcyclohexylmethyl, 

4- tert-butylcyclohexylmethyl, 4-hydroxycyclohexylmethyl, 4-methoxycyclohexylmethyl and 2,3,4,5,6-pentafluorocy- 

[OlM^'^s^exemplified are those wherein cyclopentylmethyl or cyclohexylmethyl is substituted by fluorine atom, 

chlorine atom, bromine atom, nito, methyl, tert-butyl, carboxyl, trifluoromethyl, hydroxymethyl, methoxymethyl, 2-car- 

boxylethyl, methoxy, carbamoyl, methylthio, dimethylaminocarbonyl, methylsulfonyl or acetylammo. 

[0133] At cycloalkyl moiety, it is preferably cyclopentylmethyl or cyclohexylmethyl, and at R«2°, R*27 anc | Raze it is 

particularly preferably cyclohexylmethyl. 

[0134] In formula [I], X is preferably 




B 



(Z)w 



wherein each symbol is as defined above. 

[0135] G1 G2, G3 and G 4 are each preferably (C-Ri), (C-R 2 ), (C-R 3 ) and (C-R*), G 3 is preferably a nitrogen atom 
and G 3 , G 3 and G 9 are preferably a carbon atom. G 7 is preferably C(-R 7 ) or unsubstituted nitrogen atom, wherein R' 

is preferably hydrogen atom. ut ^ i^d?\ re n t 

[0136] A preferable combination is G2 of (C-R 2 ) and G 6 of a carbon atom, particularly preferably G 2 of (C-R*), G of 
a cartoon atom and G 3 of a nitrogen atom, most preferably G 2 of (C-R 2 ), G 3 of a carbon atom, G 3 of a nitrogen atom 
and G 7 of unsubstituted nitrogen atom. 
[0137] In formulas [I] and [II], 1 to 4 of G 1 to G 9 in the moiety 



v 9 



'a '9 • 
G 



\ 



is(are) preferably a nitrogen atom, specifically preferably 
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or 




most preferably 




[0138] R 1 and are preferably hydrogen atom. R* is preferably carboxyl, -COOR^ , -CONR^R^ or -S0 2 R a7 (each 
symbol is as defined above), particularly preferably carboxyl, -COOR*i or -S0 2 R^ ( more preferably carboxyl or 
-COOR a1 , most preferably carboxyl. R 3 is preferably hydrogen atom or -OR aS (R a6 is as defined above), particularly 
preferably hydrogen atom. 

[0139] The ring Cy and ring Cy' are preferably cyclopentyl, cyclohexyl, cycloheptyl or tetrahydrothiopyranyl, partic- 
ularly preferably cyclopentyl, cyclohexyl or cycloheptyl, more preferably cyclohexyl. 

[0140] The ring A and ring A' are preferably phenyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, cyclohexyl, cyclohex- 
enyl, fury! or thienyl, particularly preferably phenyl, pyridyl, pyrazinyl, pyrimidinyl or pyridazinyl, more preferably phenyl 
or pyridyl, and most preferably phenyl. 

[0141] The ring B and ring B' are preferably aryl or heterocyclic group, specifically preferably, phenyl, pyridyl, 
pyrazinyl, pyrimidinyl, pyridazinyl, 1 ,3,5-triazinyl, pyrrolyl, pyrazolyl, imidazolyl, 1 ,2,4-triazolyl, tetrazolyl, thienyl, furyl, 
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl or thiadiazolyl, particularly preferably phenyl, pyridyl, pyrimidinyl, 1,3,5-tn- 
azinyl or thiazolyl, more preferably, phenyl, pyridyl or thiazolyl, and most preferably phenyl or thiazolyl. 
[0142] With regard to R 5 and R 6 , one of them is preferably hydrogen atom and the other is halogen atom, particularly 
fluorine atom. Alternatively, the both arepreferably hydrogen atoms. When ring A is phenyl, R 5 and R 6 preferably are 
present at an ortho position from G 6 . The same applies to R 5 ' and R 6 '. 

[0143] Y is preferably -(CH 2 ) m -0-(CH 2 ) n -, -NHCO r , -CONH-CHR a14 -, - (CH 2 ) m -NR a i2-(CH 2 ) n -, -CONR a i3- (CH 2 ) n -, 

-0-(CH 2 ) -CR a15 R a16 -(CH 2 ) n - or -(CH 2 ) n -NR a12 -CHR a15 - (each symbol is as defined above), more preferably, - 

(CH 2 ) m -O m (CH 2 ) n - or -0-(CH 2 ) m -CR a i5 R ai6. (C H 2 ) n -, most preferably -O- (CH 2 ) m -CR a ^ R ai6. (C H 2 ) n -. 

[0144] The 1 , m and n are preferably 0 or an integer of 1 to 4, particularly preferably 0, 1 or 2, at Y. In -(CH 2 ) m -0- 

(CH 2 ) n -, m=n=0 or m=0 and n=1 is more preferable, most preferably m=n=0. In -0-(CH 2 ) m -CR a15 R a16 -(CH 2 ) n -, m=n=0, 

m=0 and n=1, m=1 and n=0 or m=1 and n=1 is more preferable, most preferably m=n=0. 

[0145] When Y is -O- (CH 2 ) m -CR a15 R a16 - (CH 2 ) n -, R a16 is preferably hydrogen atom, R a15 is preferably 



— (CH 2 ) n T— k B'3-(Z')W 



wherein the 
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< 



(CH 2 ) n . 



moiety is preferably symmetric. The preferable mode of n, ring B, Z and w and the preferable mode of n', ring B\ Z' 

[0146] ^WheVrin^A is phenyl, X or Y is preferably present at the para-position relative to When ring B and ring 
& are phenyl, Z is preferably present at the ortho or meta-position relative to Y. It is preferable that the 3-position on 
phenyl have one substituent or the 2-position and the 5-position on phenyl each have one substituent. 
[0147] When ring B is thiazolyl, Y is preferably substituted at the 5-position, and Z is preferably substituted at the 
2-position the4-position orthe 2-position and the 4-position. Similarly, when ring B' is thiazolyl, (CH 2 ) n , is also preferably 
substituted at the 5-position, and Z is preferably substituted at the 2-position, the 4-position or the 2-position and the 

[0148? °Z and Z' are preferably group D, "C^ aryl optionally substituted by 1 to 5 substituent(s) selected from group 
D" or "heterocyclic group optionally substituted by 1 to 5 substituent(s) selected from group D", particularly preferably 
qroup D or "C^, aryl optionally substituted by 1 to 5 substituent(s) selected from group D". 

[01491 More preferably, they are the above-defined halogen atom, nitro. the above-defined optionally substituted 
C 16 alkyl, -(CH 2 ) t -COORai9-(CH 2 ) t -CONR"27 Ra2 8 - (C H 2 ) t -ORa*>, (CH 2 ) t -NRaa>CO-R<^, - (CH 2 ) t -S(0) q -Ra25 or . 
(CH 3 ).-S0 2 -NHR a26 , or C 6 14 aryl or heterocyclic group optionally substituted by these. 

With regard to Z and Z, the preferable mode of group D that directly substitutes each ring B and nng B" and the 
preferable mode of group D that substitutes C 6 . 14 aryl, cycloalkyl, C 6 . u aryl C,. 6 alkyl or heterocyclic group are 
the same, wherein they may be the same with or different from each other. 

[0150] Specific examples of the substituent preferably include fluorine atom, chlorine atom, bromine atom, nitro, 
cyano methyl ethyl, propyl, isopropyl, tert-butyl, trifluoromethyl, hydroxy methyl, 2-hydroxyethyl, methoxymethyl, 2-car- 
boxylethyl, methoxycarbonylmethyl, ethoxycarbonylmethyl, acetyl, carboxyl, methoxycarbonyl, ethoxycarbonyl, car- 
bamoyl methylaminocarbonyl, isopropylaminocarbonyl, dimethylaminocarbonyl, diethylamino-carbonyl, (2-hydroxye- 
thyham'inocarbonyl, (carboxylmethyl)-aminocarbonyl, hydroxyl group, methoxy, ethoxy, propyloxy, isopropyloxy, buty- 
loxy isopentyloxy, 2-isopentenyloxy, 3-isohexenyloxy, 4-methyl-3-pentenyloxy, 2-propynyloxy, trifluoromethyloxy, hy- 
droxymethyloxy carooxylmethyloxy, (dimethylaminocarbonyl)methyloxy, amino, methylamino, dimethylammo, diethyl- 
amino acetylamino, methylsulfonylamino, methylthio, methylsulfonyl, methylsulfinyl, aminosulfonyl, methylaminosul- 
fonyl dimethylaminosulfonyl, tert-butylaminosulfonyl, phenyl, 3-fluorophenyl, 4-fluorophenyl, 3-chlorophenyl, 4-chlo- 
rophenyl 3,5-dichlorophenyl, 4-bromophenyl, 4-nitrophenyl, 4-cyanophenyl, 4-methylphenyl, 4-ethylphenyl, 4-propyl- 
phenyl 4-isopropylphenyl, 4-tert-butylphenyl, 2-trifluoromethylphenyl, 4-trifluoromethylphenyl, 4-(hydroxymethyl) 
phenyl' 4-(2-hydroxyethyl)phenyl, 4-(methoxymethyl)phenyl, 4- (2-carboxylethyl)phenyl, 4-(methoxycarbonylmethyl) 
phenyl! 4-(ethoxycarbonylmethyl)phenyl, 4-acetylphenyl, 3-carboxylphenyl, 4-carboxylphenyl, 4-(methoxycarbonyl) 
phenyl 4-(ethoxycarbonyl)-phenyl, 4-carbamoylphenyl, 4-(methylaminocarbonyl)phenyl, 4-(isopropylaminocaroonyl) 
phenyl' 4-(dimethylaminocarbonyl)phenyl, 4-(diethylaminocarbonyl)phenyl, 4-[(2-hydroxyethyl)-aminocarbonyl]phe- 
nyl 4-[(carboxylmethyl)aminocarbonyl]phenyl, 4-hydroxyphenyl, 4-methoxyphenyl, 3,4,5-trimethoxyphenyl, 4-ethoxy- 
phenyl 4-propyloxyphenyl, 4-isopropyloxyphenyl, 4-butyloxyphenyl, 4-isopentyloxyphenyl, 4-(2-isopentenyloxy)phe- 
nyl 4-'(3-isohexenyloxy)phenyl, 4-(4-methyl-3-pentenyloxy)phenyl, 4-(2-propynyloxy)phenyl, 4-(tnfluoromethyloxy) 
phenyl 4-(hydroxymethyloxy)phenyl, 4-(carboxylmethyloxy)phenyl, 4-[(dimethylaminocarbonyl)methyloxy]phenyl, 
4-amin'ophenyl, 4-(methylamino)phenyl, 4-(dimethylaminophenyl), 4-(diethylamino)-phenyl, 4-(acetylamino)phenyl, 4- 
(methylsulfonylamino)phenyl, 4-(methylthio)phenyl, 4- (methylsulfonyl)phenyl, 4- (methylsulfinyl)-phenyl, 4- (amino- 
sulfonyl)phenyl, 4-(methylaminosulfonyl) phenyl, 4-(dimethylaminosulfonyl)phenyl, 4-(tert-butylammosulfonyl)phenyl, 
cyclohexyl, benzyl, 4-chlorobenzyl, phenethyl, benzyloxy, 4-fluorobenzyloxy, 2-chlorobenzyloxy, 3-chlorobenzyloxy, 
4-chlorobenzyloxy, 4-tert-butylbenzyloxy, 4-trifluoromethylbenzyloxy, phenethyloxy, 2-thienyl, 2-thiazolyl, 2-pyndyl, 
3-pyridyl 4-pyridyl, 2-pyrimidinyl, 5-tetrazolyl, piperidino, piperidinocarbonyl, 4-hydroxypiperidinocarbonyl, 1-piperazi- 
nylcarbonyl i-pyrrolidinylcarbonyl,morpholinocarbonyl,4-thiomorpholinylcarbonyl,phenoxy,2,4-dichlorophenoxy,tet- 
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rahydropyranyloxy, 2-pyridylmethyloxy, 3-pyridylmethyloxy, 2-chloropyridin-4-ylmethyloxy, 4-pyridylmethyloxy, 2-pip- 
eridylmethyloxy, 3-piperidylmethyloxy, 4-piperidylmethyloxy, l-methylpiperidin-4-ylmethyloxy, 1-acetylpiperidin-4-yl- 
methyloxy, 1 -(tert-butoxycarbonyOpiperidin^ylmethyloxy, 1 -(methylsulf onyl)-piperidin-4-ylmethyloxy, 2-methylthiazo- 
lin-4-yloxy, 2,4-dimethylthiazolin-5-yloxy, dimethylaminocarbonylmethyloxy, piperidinocarbonylmethyloxy, 2-methylth- 
iazol-4-yl, (2-methylthiazoi-4-yl) methyloxy, (2 ,4-dimethylthiazol-5-yl) methyloxy, benzoyl, 3-fluorobenzoyl, 4-chlo- 
robenzylamino, 3,5-dichlorobenzylamino, 4-trifluoromethylbenzylamino, 2-pyridylmethylamino, benzoylamino, 4-chlo- 
robenzoylamino, 4-trifluoromethylbenzoylamino, 3,5-dlchlorobenzoylamino, 3-nitro-4-methoxybenzoylamino, 4-nitro- 

3- methoxybenzoylamino, 3-pyridylcarbonylamino, 4-methylphenylsulfonylamino, 2-thiazolylaminosulfonyl, 2-pyri- 
dylaminosulfonyl, benzylaminocarbonyl, N-benzyl-N-methylaminocarbonyl, (4-pyridylmethyl)-aminocarbonyl or (cy- 
clohexylmethyl)aminocarbonyl, 2- hydroxy ethyloxy, 3-hydroxypropyloxy, 3-hydroxypyrrolidinylcarbonyl, 3-hydroxypipe- 
rldinocarbonyl, 3,4-dihydroxypiperidinocarbonyl, 4-methoxypiperidinocarbonyl, 4-carboxypiperidinocarbonyl, 4-(hy- 
droxymethyl)piperidinocarbonyl, 2-oxopiperidinocarbonyl, 4-oxoplperidinocarbonyl, 2,2,6,6-tetramethylpiperidinocar- 
bonyl, 2,2,6 > 6-tetramethyl-4-hydroxypiperidinocarbonyl, 1 -oxothiomorpholin-4-ylcarbonyl, 1 ,1 -dioxothiomorpholin- 

4- ylcarbonyl, 1-(methylsulfonyl)piperidin-4-ylaminocarbonyl, 4-methylsulfonylpiperazinylcarbonyl, N,N-bis(2-hydrox- 
yethyl)-aminocarbonyl, phenylaminocarbonyl, cyclohexylaminocarbonyl, 4-hydroxycyclohexylaminocarbonyl, 4-meth- 
yithiazol-2-ylmethylaminocarbonyl, 2-(4-hydroxypiperidino)ethyloxy, 2-pyridylmethylaminocarbonyl, 3-pyridylmethyl- 
aminocarbonyl, N-methyl-N-(4-pyridylmethyl)aminocarbonyl, cyclohexylmethyloxy, 4- hydroxy pipe ri din oca rbony I meth- 
yloxy and 4-methyithiazol-2-ylmethyloxy. 

[0151] Particularly preferable examples of the substituent include fluorine atom, chlorine atom, bromine atom, nitro, 
cyano, methyl, hydroxymethyl, carboxyl, carbamoyl, methylaminocarbonyl, isopropylaminocarbonyl, dimethylaminoc- 
arbonyl, diethylaminocarbonyl, (2-hydroxylethyl)aminocarbonyl, (carboxymethyl)-aminocarbonyl, methoxy, 2-isopen- 
tenyloxy, 2-propynyloxy, methylthio, methylamino, dimethylamino, acetylamino, methylsulfonylamino, methylsulfonyl, 
aminosulfonyl, dimethylaminosulfonyl, tert-butylaminosulfonyl, phenyl, 3-fluorophenyl, 4-fluorophenyl, 3-chlorophenyl, 
4-chlorophenyl, 3,5-dichlorophenyl, 4-nitrophenyl, 4-methylphenyl, 4-tert-butylphenyl, 4-trifluoromethylphenyl, 4- 
(methoxymethyl)phenyl, 4-(2-hydroxylethyl)phenyl, 3-carboxylphenyl, 4-carboxy I phenyl, 4-methoxyphenyl, 4-car- 
bamoylphenyl, 4-methylthiophenyl, 4-(dimethylaminocarbonyl)phenyl, 4-methylsulfonylphenyl, benzyl, phenethyl, ben- 
zyloxy, 4-fluorobenzyloxy, 4-chlorobenzyloxy, 2-thiazolyl, 3-pyridyl, 4-pyridyl, 4-pyridylmethyloxy, 2-piperidylmethyloxy, 
3-piperidylmethyloxy, 4-piperidy!methyloxy, 1-methylpiperidin-4-ylmethyloxy, 1-acetylpiperidin-4-ylmethyloxy, 2-chlo- 
ropiperidin-4-ylmethyloxy, 1 -(methylsulfonyl)piperidin-4-ylmethyloxy, 2-methylthiazol-4-yl, (2-methylthiazol-4-yl)meth- 
yloxy, (2,4-dimethylthiazol-5-yl)methyloxy, 5-tetrazolyl, 3-fluorobenzoyl, piperidinocarbonyl, 4-hydroxylpiperidinocarb- 
onyl, 1 -pyrrolidinylcarbonyl, morpholinocarbonyl, 4-thiomorpholinylcarbonyl, benzylaminocarbonyl, N-benzyl-N-meth- 
ylaminocarbonyl, (4-pyridylmethyl)aminocarbonyl and (cyclohexylmethyl)aminocarbonyl. 

[0152] Most preferable substituents are fluorine atom, chlorine atom, methyl, hydroxymethyl, carboxyl, carbamoyl, 
methylaminocarbonyl, dimethylaminocarbonyl, methoxy, methylamino, acetylamino, aminosulfonyl, dimethylaminosul- 
fonyl, tert-butylaminosulfonyl, phenyl, 3-fluorophenyl, 4-fluorophenyl, 3-chlorophenyl, 4-chlorophenyl, 3,5-dichloroph- 
enyl, 4-methylphenyl, 4-tert-butylphenyl, 4-trifluoromethylphenyl, 4-carboxylphenyl, 4-methoxyphenyl, 4-carbamoyl- 
phenyl, 4-methylthiophenyl, 4-(dimethylaminocarbonyl)phenyl and 4-methylsulfonylphenyl. 

[0153] The w is preferably 1 or 2, r and t are preferably 0, 1 or 2, particularly preferably 0 or 1 , more preferably 0, p 
is preferably 1 , and q is preferably 0 or 2. 

[0154] The pharmaceutically acceptable salt may be any as long as it forms a non-toxic salt with a compound of the 
above-mentioned formula [I] or [II]. Such salt can be obtained by reacting the compound with an inorganic acid, such 
as hydrochloric acid, sulfuric acid, phosphoric acid, hydrobromic acid and the like, or an organic acid, such as oxalic 
acid, malonic acid, citric acid, fumaric acid, lactic acid, malic acid, succinic acid, tartaric acid, acetic acid, trifluoroacetic 
acid, gluconic acid, ascorbic acid, methylsulfonic acid, benzylsulfonic acid and the like, or an inorganic base, such as 
sodium hydroxide, potassium hydroxide, calcium hydroxide, magnesium hydroxide, ammonium hydroxide and the like, 
or an organic base, such as methylamine, diethylamine, triethylamine, triethanolamine, ethylenediamine, tris(hy- 
droxymethyl)methylamine, guanidine, choline, cinchonine and the like, with an amino acid, such as lysine, arginine, 
alanine and the like. The present invention encompasses water-retaining product, hydrate and solvate of each com- 
pound. 

[0155] The compounds of the above-mentioned formula [I] or [II] have various isomers. For example, E compound 
and Z compound are present as geometric isomers, and when the compound has an asymmetric carbon, an enantiomer 
and a diastereomer are present due to the asymmetric carbon. A tautomer may be also present. The present invention 
encompasses all of these isomers and mixtures thereof. 

[0156] The present invention also encompasses prodrug and metabolite of each compound. 
[0157] A prodrug means a derivative of the compound of the present invention, which is capable of chemical or 
metabolic decomposition, which shows inherent efficacy by reverting to the original compound after administration to 
a body, and which includes salts and complexes without a covalent bond. 

[0158] When the inventive compound is used as a pharmaceutical preparation, the inventive compound is generally 
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admixed with pharmaceutical ly acceptable carriers, excipients, diluents, binders, disintegrators, stabilizers, preserva- 
tives, buffers, emulsifiers, aromatics, coloring agents, sweeteners, thickeners, correctives, solubilizers, and other ad- 
ditives such as water, vegetable oil, alcohol such as ethanol, benzyl alcohol and the like, polyethylene glycol, glycerol 
triacetate, gelatin, lactose, carbohydrate such as starch and the like, magnesium stearate, talc, lanolin, petrolatum and 
5 the like, and prepared into a dosage form of tablets, pills, powders, granules, suppositories, injections, eye drops, 
liquids, capsules, troches, aerosols, elixirs, suspensions, emulsions, syrups and the like, which can be administered 
systemically or topically and orally or parenterally 

[0159] While the dose varies depending on the age, body weight, general condition, treatment effect, administration 
route and the like, it is from 0.1 mg to 1 g for an adult per dose, which is given one to several times a day. 
10 [0160] The prophylaxis of hepatitis C means, for example, administration of a pharmaceutical agent to an individual 
found to carry an HCV by a test and the like but without a symptom of hepatitis C, or to an individual who shows an 
improved disease state of hepatitis after a treatment of hepatitis C, but who still carries an HCV and is associated with 
a risk of recurrence of hepatitis. 

[0161] Examples of the production method of the compound to be used for the practice of the present invention are 
is given in the following. However, the production method of the compound of the present invention is not limited to these 
examples. 

[0162] Even if no directly corresponding disclosure is found in the following Production Methods, the steps may be 
modified for efficient production of the compound, such as introduction of a protecting group into a functional group 
with deprotection in a subsequent step, and changing the order of Production Methods and steps. 
20 [0163] The treatment after reaction in each step may be conventional ones, for which typical methods, such as 
isolation and purification, crystallization, recrystallization, silica gel chromatography, preparative HPLC and the like, 
can be appropriately selected and combined. 

Production Method 1 

25 

[0164] In this Production Method, a benzimidazole compound is formed from a nitrobenzene compound. 
Production Method 1-1 
30 [0165] 
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Step 1 

[0166] A compound [1] obtained by a conventional method or a commercially available compound [1 ] is reacted with 
amine compound [2] in a solvent such as N,N-dimethylformamide (DMF), acetonitrile, tetrahydrofuran (THF), toluene 
5 and the like in the presence or absence of a base such as potassium carbonate, triethylamine, potassium t-butoxide 
and the like at room temperature or with heating to give compound [3], 

Step 2 

10 [0167] The compound [3] is hydrogenated in a solvent such as methanol, ethanol, THF, ethyl acetate, acetic acid, 
water and the like in the presence of a catalyst such as palladium carbon, palladium hydroxide, platinum oxide, Raney 
nickel and the like at room temperature or with heating to give compound [4]. In addition, compound [3] is reduced with 
a reducing agent such as zinc, iron, tin (I I) chloride, sodium sulfite and the like, or reacted with hydrazine in the presence 
of iron(lll) chloride to give compound [4]. 

15 

Step 3 

[0168] The compound [4] is condensed with carboxylic acid compound [5] in a solvent such as DMF, acetonitrile, 
THF, chloroform, ethyl acetate, methylene chloride, toluene and the like using a condensing agent such as dicyclohex- 

20 ylcarbodiimide, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride, diphenylphosphoryl azide and the like 
and, where necessary, adding N-hydroxysuccinimide, 1 -hydroxy be nzotriazole and the like to give amide compound 
[6]. Alternatively, amide compound [6] can be obtained from compound [5] as follows. The carboxylic acid compound 
[5] is converted to an acid halide derived with thionyl chloride, oxalyl chloride and the like, or an active ester (e.g., 
mixed acid anhydride derived with ethyl chlorocarbonate and the like), which is then reacted in the presence of a base, 

25 such as triethylamine, potassium carbonate, pyridine and the like, or in an amine solvent, such as pyridine and the 
like, to give amide compound [6]. 

Step 4 

30 [0169] The compound [6] is heated in a solvent such as ethanol, methanol, toluene, DMF, chloroform and the like or 
without a solvent in the presence of an acid such as acetic acid, formic acid, hydrochloric acid, dilute sulfuric acid, 
phosphoric acid, polyphosphoric acid, p-toluenesurfonic acid and the like, a halogenating agent such as zinc chloride, 
phosphorus oxychloride, thionyl chloride and the like or acid anhydride such as acetic anhydride and the like, to allow 
cyclization to give compound [I-2]. 

35 

Production Method 1-2 

[0170] This Production Method is an alternative method for producing compound [I -2]. 

40 
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wherein each symbol is as defined above. 
Stepl 

[0171] The compound [3] obtained in the same manner as in Step 1 of Production Method 1 -1 is subjected to amide 
condensation with compound [5] in the same manner as in Step 3 of Production Method 1-1 to give compound [7]. 

Step 2 

[0172] The compound [7] is reduced in the same manner as in Step 2 of Production Method 1 -1 to give compound [8]. 
Step 3 

[0173] The compound [8] is subjected to cyclization in the same manner as in Step 4 of Production Method 1-1 to 
give compound [I-2]. 

Production Method 1-3 

[0174] 




wherein R 02 is alkyl such as methyl, ethyl and the like, and other symbols are as defined above. 

[0175] The compound [4] is reacted with imidate compound [9] in a solvent such as methanol, ethanol, acetic acid, 

DMF, THF, chloroform and the like at room temperature or with heating to give compound [I-2]. 

[0176] In addition, compound [4] may be reacted with aldehyde compound [10] in a solvent such as acetic acid, 

formic acid, acetonitrile, DMF, nitrobenzene, toluene and the like in the presence or absence of an oxidizing agent 

such as benzofuroxan, manganese dioxide, 2,3-dichloro-5,6-dicyano-p-benzbquinone, iodine, potassium ferricyanide 

and the like with heating to give compound [I-2]. 

[0177] Alternatively, compound [4] and carboxylic acid compound [1 1 ] may be heated to allow reaction in the presence 
of polyphosphoric acid, phosphoric acid, phosphorus oxychloride, hydrochloric acid and the like to give compound [I-2]. 
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Production Method 2 

[0178] In this Production Method, conversion of the substituents (R 1 , R 2 , R 3 , R 4 ) on the benzene ring of benzimidazole 
is shown. While a method of converting R 2 when R 1 , R 3 and R 4 are hydrogen atoms is shown, this Production Method 
5 is applicable irrespective of the position of substitution. 

Production Method 2-1 

[0179] Conversion of carboxylic acid ester moiety to amide 

10 



nhrV 




[1-2-1] 



wherein E is a single bond, -(CH 2 ) S -, -0-(CH 2 ) 8 - or -NH-(CH 2 ) s -(wherein s is an integer of 1 to 6), R c3 , R 04 and R<* are 
C^e alkyl, and other symbols are as defined above. 

25 

Stepl 

[0180] The compound [1-2-1] obtained in the same manner as in the above-mentioned Production Method is subjected 
to hydrolysis in a solvent such as methanol, ethanol, THF, dioxane and the like, or in a mixed solvent of these solvents 
30 and water under basic conditions with sodium hydroxide, potassium hydroxide, potassium carbonate, lithium hydroxide 
and the' like or under acidic conditions with hydrochloric acid, sulfuric acid and the like to give compound [I-2-2]. 

Step 2 

35 [0181] The compound [I-2-2] is reacted with compound [12] in the same manner as in Step 3 of Production Method 
1-1 to give compound [I-2-3]. 

Production Method 2-2 

40 [0182] Conversion of cyano group to substituted amidino group 



45 




[1-2-4] 

wherein each symbol is as defined above. 

[0183] The compound [1-2-4] obtained in the same manner as in the above-mentioned Production Method is reacted 
55 with hydroxylamine in a solvent such as water, methanol, ethanol, THF, DMF and the like to give compound [I-2-5]. 
When a salt of hydroxylamine such as hydrochloride and the like is used, the reaction is carried out in the presence 
of a base such as sodium hydrogencarbonate, sodium hydroxide, triethylamine and the like. 
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[0184] Conversion of sulfonic acid ester moiety to sulfonic acid 




[I-2-6] 



wherein R 06 is C^ 6 alkyl, and other symbols are as defined above. 

[0185] The compound [i-2-6] obtained in the same manner as in the above-mentioned Production Method is reacted 
with iodide salt such as sodium iodide, lithium iodide and the like, bromide salt such as sodium bromide, trimethylam- 
monium bromide and the like, amine such as pyridine, trimethylamine, triazole and the like, phosphine such as triphe- 
nylphosphine and the like in a solvent such as DMF, dimethyl sulfoxide (DMSO), acetonitrile, methanol, ethanol, water 
and the like with heating to give compound [I-2-7]. 

Production Method 3 

[0186] This Production Method relates to convention of the substituent(s) on phenyl group at the 2-position of ben- 
zimidazole. This Production Method can be used even when phenyl is a different ring. 

Production Method 3-1 

[0187] Conversion of hydroxy I group to ether 




[14] 

wherein R c7 is optionally substituted alkyl corresponding to R a1 \ G 1 is a single bond, *-(CH 2 ) n -, *-(CH 2 ) n -0- ( *-(CH 2 ) n - 
CO- or *-(CH 2 ) m -CR a15 R a16 )-(CH 2 ) n -, wherein * show the side to be bonded to R c1 , and other symbols are as defined 
above. 

[0188] When R c1 of compound [13] is halogen atom, compound [I-2-8] obtained in the same manner as in the above- 
mentioned Production Method is reacted with compound [13] in a solvent such as DMF, DMSO, acetonitrile, ethanol, 
THF and the like in the presence of a base such as sodium hydride, sodium hydroxide, potassium hydroxide, potassium 
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carbonate, sodium ethoxide, potassium t-butoxide and the like at room temperature or with heating to give compound 

[0189]' When R* of compound [1 3] is hydroxy! group, the hydroxyl group of compound [1 3] is converted to halogen 
atom with thionyl chloride, phosphorus tribromide, carbon tetrabromide-triphenylphosphme and the like and reacted 
5 wtth compound [1-2-8] by the aforementioned method to give compound [11-2-1 ]. In this case, compound [I-2-8] may be 
I tc Ssunobu "reaction with compound [13] in a solvent such as DMF, acetonrtnle, THF and the hke usmg 
triphenylphosphine - diethyl azodicarboxylate and the like to give compound [11-2-1]. 

[0190] The compound [1-2-9] can be obtained in the same manner from compound [1-2-8] and compound [1 4]. 
10 Production Method 3-2 

[0191 ] Conversion of nitro to substituted amino group 



15 



20 




[1-2-10] 



25 



30 



35 



40 



Step 1 



X™ 2 [| - 2 - l1] 



(Z)w [15] 



Step 2 



H 




— 6 2 -f B^-(Z)w 
[I I-2-2] 



Step 3 



Hal 




,08 



|-fl 3 4B}-(Z)« [16] or Hal-^R [17] 



S_ Q 3_0_ (Z)W [,,-2-3] or S^~^ R08 E,_2 " 123 



X 

wherein is C M alkyl, is *-(CH 2 ) n - or G* is -CO-, *-C0 2 -, '-CONH- or -SO r , and other symbols are 

45 as defined above. 

Stepl 

[0192] The nitro compound [1-2-10] obtained in the same manner as in the above-mentioned Production Method is 
so reacted in the same manner as in Step 2 of Production Method 1-1 to give compound [1-2-11]. 

Step 2 

[0193] The compound [1-2-11] is alkylated with compound [15] in the same manner as in Production Method 3-1 to 
55 give compound [II-2-2]. 
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Step 3 

[0194] When Q3 of compound [16] is -CO-, -C0 2 - or -CONH-, compound [1-2-11] is acyiated with compound [1 6] in 
. %£T=%% ^^^^X=^o^ ha„de instead of acid haiide 

mwh This Production Method is applied in the same manner as above to give disubstrtuted compounds (tertiary 
w amine) of compound [II-2-2] , compound [II-2-3] and compound [1-2-12] . 

Production Method 3-3 

[0198] Conversion of carboxylic acid ester moiety to amide 



15 



20 



25 



35 



40 




Step 2 



1 1 1-2-4] 



(Z)w 



or 



0 

[1-2-13] [ 18 ] ^-jj-^pR' 10 



or 



30 . a ift 

H 2 N- (CH,) r R 
[19] 



[1-2-15] 



wherein R<* is C^ alkyi, G 4 is #-(CH 2 ) n -, #-(CH 2 ) n -NH- or #-CHRal4-wherein # shows the side that is bounded to 
amine and other symbols are as defined above. 



Step 1 



[0199] Thecompound[l-2-13]obtainedinthesamemannerasintheabove-mentionedProductionMethodisreacted 
in the same manner as in Step 1 of Production Method 2-1 to give compound [1-2-14]. 

Step 2 

45 [0200] The compound [1-2-1 4] is reacted with compound [1 8] in the same manner as in Step 2 of Production Method 

[oioT^e^ 
so Production Method 4 

[0202] in this Production Method, additional substituent(s) is(are) introduced into ring B on phenyl group that ^sub- 
stLtes the 2-position of benzimidazole. This Production Method is applicable even when phenyl .s a drfferent ring. 

55 Production Method 4-1 

[0203] Direct bonding of ring Z" to ring B 
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10 



15 



20 




B 4-Hal 



(Z)W 




[I I -2-5] 



[20] 



[II-2-6] 



wherein ring Z"-M is aryl metal compound, ring Z» moiety is optionally substituted C e . u aryl or optionally substitu ted 
Se^ycSc group corresponding to substituent Z. and the metal moiety contains boron, z.nc. tin. magnesium and the 
like such as phenylboronic acid, w» is 0, 1 or 2, and other symbols are as defined above. 

0204 I The compound [II-2-5] obtained in the same manner as in the above-mentioned Production Method is reacted 
w'h aryl ml. expound [20] n a sofcent such as DMF, acetonitrile, 1 ,2-dimethoxyethane. THF toluene water and 
rheliSnTheprSenceofapJ 

palladtim M) Sichloride, palladium acetate - triphenylphosphine and the like, a nickel catalyst such as nicke I chlor de, 
M 3< ^isSenylphosphU-propaneJnickellll) chloride and the like, and a base such as potassium carb onate potas- 
sium ^Jdrogencarbonate, soSium hydrogencarbonate, potassium phosphate, triethyiamine and the like at room tern- 
perature or with heating, to give compound [II-2-6]. 

Production Method 4-2 
25 [0205] Conversion of hydroxyl group to ether 



30 



35 




[1 1-2-7] 



tl 1-2-8] 



wherein is -R 320 or -(CH 2 ) D -CORa2i corresponding to substituent Z, and other symbols are as defined above 
T0206 The compound [L^obtalned in the same manner as in the above-mentioned Production Method ,s reacted 
40 with compound [21] in the same manner as in Production Method 3-1 to give compound [II-2-8]. 

Production Method 4-3 

[0207] Synthesis in advance of ring B part such as compound [13] in Production Method 3-1 

45 



50 



55 



46 



EP 1 142 880 A1 

Example 62 

synthesis of 6-(benzenesulfonyl^ 

5 [0195] in the same manner as in Example 1 . 21 7 mg of the title compound were formed as '^^^^ 
220 mg of 6-carboxy-1-(2<hloro-4-(trifluoromethyl)benzyl)-2-methylbenz,m l dazole and 141 mg of benzenesulfona 

mide. 

g&mTZSS PH, „, 5.44 W. ,), 8.39 „H, * M Hz,. 7.32 (IK * 3-8 Hz,. 7.33-7.S7 (2H. m). 
10 7.62-7.68 (2H, m), 7.73-7.78 (3H, m), 8.14 (2H, d, J=8 Hz). 
MASS(ESI): m/z 506 (M-1). 

Example 63 

is <Synthesisof1-(2-chloro-4-(trifluoromethyl)benzyl)-2-methyl-6-((3-methylbenzene)sulfonylcarbamoyl)benzimidazole 
(63)> 

roi961 In the same manner as in Example 1 . 223 mg of the title compound were formed as colorless crystals from 
22C n!g of 6 ca r^H2-nloro^ * nd 358 ^ of (3-methy.benzene) 

1 20 sulfonamide. 

KESSSZST.'K* *■«*. .,. 2. 5 e,3H, 8, 5 .47,2H, .,, 6.43„H. d, 3-8 Hft 7.3 5( ,H, d. 3=8 HZ,. 
7.40-7.43(2H, m), 7.72-7.82(4H, m), 7.88-7.94(2H, m). 
MASS(ESI): m/z 520 (M-H). 
25 mp: 275-277°C. 

Example 64 

synthesis of 1-(2-chlo ro -4-(trmu 
30 benzimldazole (64)> 

[0197] in the same manner as in Example 1 , 226 mg of the title compound were formed as colorless ^crystals from 
220 mg of 6 -carboxy-1-(2-chloro-4-(trifluoromethyl)benzyl)-2-methylbenzim,dazole and 383 mg of (E)-(2-phe 

nylethene)sulfonamide. 

" KS^K! S: UfW. 8), 6 .49, 2 H, ,, UW d. J=8 Hz,. 7.17(1H, d, 3=15 Hz,, 7.3 S .7.44,4H. d». 
7.52-7.55(2H, m), 7.71-7.85(5H, m). 
MASS(ESI): m/z 532 (M-H). 
mp: 285-286°C. 

40 

Example 65 

Synthesis of 1-(2-chloro-4-(tr^ 
benzimidazole (65)> 

45 [0198] in the same manner as in Example 1 , 210 mg of the title compound were formed as color teas 

220 mg of 6-carboxy-1-(2-chloro-4-(trifluoromethyl)benzyl)-2-methylbenz.m,dazole and 413 mg of (5-chloro-2 th, 

ophene)sulfonamide. 

. SSJSSSTiSS* "W. «. UW 8, UW d. 3.8 Hz,, e.88„H. d, 3.3 Hz, 7.40„H. d, 3.8 
Hz), 7.72-7.80(3H, m), 7.86(1 H, d, J=8 Hz), 7.92(1 H, s). 
MASS(ESI): m/z 546 (M-1). 
mp: >300°C. 
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Example 66 

synthesis of 
benzimidazole (66)> 

[0199] in the same manner as in Example 1 , 130 mg of the title compound were formed as «™ 
170mgof6^arboxy-1H2-chloro-4-(N-methyl-N-(1-pentyl)amino)benzyl)-2-methylben 

tanesulfonamide. 

s) 2 89 (3H, s)?3.24 (2H, t, J=7 Hz), 3.51-3.62 (2H, m), 5.35 (2H, s), 6.30-6.42 (2H, m), 6.70 (1H, d, J=1 Hz), 7.67 
(1H, dd, J=1 , 8 Hz), 7.74 (1H, d, J=8 Hz), 7.84 (1H, d, J=1 Hz). 
MASS(ESI): m/z 531 (M-1). 

Example 67 

<Synthesisof1-(2-ohloro-4-(N-methyl-N-(1- P entyl)amino)benzyl)-2-methyl-6-((4-methylbenzene)sulfonylcarbamoyO 
benzimidazole (67)> 

[0200] in the same manner as in Example 1 , 22 mg of the title compound were formed as a coloriess ^eri^m 
125 mg of 6-carboxy-1-(2-chloro-4.(N-methyl-N-(1-pentyl)amino)benzyl)-2-methylbenz.m,dazole and 80 mg of 

(4-methylbenzene)sulfonamide. 

S (3H, t, J=7 Hz), 1 ,9-1 .40 (4H, m), 1 .45-1 .60 (2H, m, 2.42 (3H, s) 2.56 ■ (3H s) 2.88 
(3H s) 3 23 (2H. t, J=7 Hz), 5.27 (2H, .), 6.25 (1H, d, J=8 Hz), 6.32 (1H, dd, J=1, 8 Hz), 6.66 (1H, d, J=1 Hz), 7.32 
(2H, d, J=8 Hz), 7.57-7.69 (2H, m), 7.81 (1H, s), 8.01 (2H, d, J=8 Hz). 
MASS(ESI): m/z 553 (M+1). 

Example 68 

<Synthesisof1-(4-(N-1-butyrylamino)-2-chlorobenzyl)-2-methyl-6-(1-pentanesulfonylcarbamoyl)benzimidazole 

[0201] in the same manner as in Example 1 , 1 58 mg of the title compound were f ^^^^ i c ^^ 
210 mg of i-(4-(N-1-butyrylamino)-2-chlorobenzyl)-6-carboxy-2-methyl-benz l m.dazole and 123 mg of 1-pentanesul 

fonamide. 

t J=7 Hz 2.50 (3H overlapped wrth DMSO-d 6 ), 3.50 (2H, t, J=7 Hz), 5.54 (2H, s), 6.50 (1 H d, J=8 Hz), 7.28 (1 H, dd, 
ji, 8 HZ), 7.67 (1H, d, J=8 Hz), 7.80 (1H. dd, J=1, 8 Hz), 8.00 (1H, d, J=1 Hz), 8.11 (1H, s). 
MASS(ESI):m/z517(M-1). 

Example 69 

<Synthesis of 1 -(4-(N-1 -butyrylamino)-2-chlorobenzyl)-2-methyl-6-((4-methylbenzene)sulf onylcarbamoyl) 
benzimidazole (69)> 

[0202] In the sai 

190 mg of 1-(4-(N 
zene)sulfonamide 



[0202] in the same manner as in Example 1 . 1 02 mg of the title compound were formed as cc torless f crystals from 
190 mg of l-(4-(N-1-butyrylamino)-2-chlorobenzyl)-6-carboxy-2-methylbenzim,dazole and 126 mg of (4-methylben- 

zene)sulfonamide. 

fZMSfcScf SoomV SoH t J=7 Hz) 1 .74 (2H, tq, J=7, 7 Hz), 2.32 (2H, t, J=7 Hz), 2.41 (3H, s), 2.55 (3H, s). 
S 2 £\ ^1 H^d, J=8 Hz) 7 00 (1 H, dd, J=l! 8 Hz), 7.30 (2H, d, J=8 Hz), 7.55-7.66 (2H, m). 7.75 (1H, s), 7.85 

z^ii J l-i t_l-.\ 7 QQ /OU rl l-ft H7\ 



(1H, d, J=1 Hz), 7.99 (2H, d, J=8 Hz) 
MASS(ESI): m/z 537 (M-1). 
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Example 70 

synthesis of 1 .(2-chloro-4-morpholinobenzyl)-2-methyl-6-((4-methylbenzene)sulfonylcarbamoyl)benzimidazol e (70) 

> 

[0203] 1-(4*romo-2*hloroben^ 

Hiccr,iLri in 3 ml of toluene to which 63 mg of sodium t-butyrate, 49 mg of morpholine, 2.2 mg of (R)-(+)-2,2 -bis 
Iheny^ 

(aipnenyipnubjjH""^ , H ' * . . t 100 p C for 20 hours> The reaction solution was concentrated 

oH ot 7 and the solution was extracted with a mixture of chloroform and methanol at a rat.o of 4.1 . The organ.c : layer 
wa 'washed w th sa^u «"ed brine, dried with anhydrous magnesium sulfate, and then concentrated under reduced 
Tressum The residue was subjected to silica-gel column chromatography and eluted with a mixture of chloroform and 
meS 

:iaiid;o C rSc^ 

being heated to give 103 mg of the title compound as pale yellow crystals. 

(1H, d, J=8 Hz) 6.58(1 H, dd, J=8, 2 Hz), 6.95(1 H, d, J=2 Hz), 7.29-7.34(3H, m), 7.70(1 H, s), 7.82(1 H, s), 7.00(2H, d, 
J=8Hz). 

MASS(ESI): m/z 537 (M-H). 
mp: 239-241 °C. 

Example 71 

<Synthesisof1-(2-chloro-4-morpholinobenzyl)-2-methyl-6-(1-pentanesulfonylcarbamoyl)benzimidazole(71)> 

[02041 in the same manner as in Example 70, 210 mg of the title compound were formed as pale yellov. r crystals 
^m 373 mg of 1 . { 4-bromo-2-chlorobenzyl)-2-methy.-6-(1-pentanesulfonylcarbamoyl)benz l m I dazole and 352 mg of 

morpholine. 

S hTmrTcDC^°8 ppmT Ss^H , t, u=7 Hz), 1.26-1.47(4H, m), 1 .80-1 .90(2H, m), 2 J 9(3H 3.1 13(4H U « Hz) 
3 56(21- J ° J-7 Hzj ? 3.82(4H, t, J=6 Hz), 3.36(2H, s), 6.35(1 H, d, J=8 Hz), 6.60(1 H, dd, J=8, 2 Hz). 6.94(1 H, d, J=2 
Hz), 7.67-7.73(2H, m), 7.84(1 H, s). 
MASS(ESI): m/z 517 (M-H). 
mp: 205-207 <> C. 

Example 72 

Synthesis of 1-(2-chloro-4-(methyrthio^ 

[0205] In the same manner as in Example 1 , 274 mg of the title compound were formed as colorless crystals from 
260 mg of 6 ca rb oxy-1-(2-chloro-4-(methylthio)benzy.)-2-methylbenzimidazole and 170 mg of 1 -pentanesulfonam.de. 

(2H, m), 5.41 (2H, s), 6.29 (1H, d, J=8 Hz), 6.95 (1H, dd, J=1, 8 Hz), 7.32 (1H, d, J=1 Hz), 7.67 (1H, dd, J=1, 8 Hz), 

7.76-7.81 (2H, m). 
MASS(ESI):m/z478(M-1). 

Example 73 

<Synthesisof1-(2-chloro-4-(methylthio)benzyl)-2-methyl-6-((4-methylbenzene)sulfonylcarbamoyl)benzimldazole(73) 

> 

T02061 In the same manner as in Example 1 , 267 mg of the title compound were formed as colorless crystals from 
250 mg of^afco™^^ and 185 mg ° f V™^™*^ 

fonamide. 
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!SS!^SS3?S^* OH. s). 2.46 (3H, s). ,48 (3H, s), 5,4 (2H s) 6.36 (1 * * ™ * 

J=1, 8 Hz), 7.40-7.43 (3H, m), 7.63 (1H, d, J=8 Hz), 7.71 (1H, d, J=8 Hz), 7.87 (2H, d, J=8 Hz), 8.04 (1H, s). 
MASS(ESI): m/z 498 (M-1). 

Example 74 

<Synthesis of 1 -(2-chloro-4-(trifluoromethyl)be n zyl)-2-methyl-6-((N-1 - P ropylaminosulfonyl)carbamoyl)benzimidazole 
(74)> 

[0207] In the same manner as in Example 1 , 1 74 mg of the title compound were formed as a white powder from 204 
mg of 6-carboxy-1-(2-chloro-4-(trifluoromethyl)benzyl)-2-methylbenzimidazole and 118 mg of N-1-propylsulfam.de. 

^SSSSSSZC^^. t, J=7 HZ), 1 .43(2H, m), 2.50(3H, s), 2.84(2H, q, J=7 Hz), 5.69(2H, s) 6 59(1 H 
d J=8 HZ), 7 63(1H, d, J=8 Hz), 7.69(1 H, d, J=8 Hz), 7.69(1H, brs), 7.80(1H, d, J=8 Hz), B.02(1H. s), 8.08(1* s), 

1 1. 57(1 H, brs). 
Mass(ESI): m/e 487 (M-H). 
mp: 202-203 < >C. 

Example 75 

<Synthesis of 1 - ( 2-chloro-4-phenylbenzyl)-2-methyl-6-((N-1-propylaminosulfonyl)carbamoyl)benzimidazole (75)> 

[0208] In the same manner as in Example 1 , 0.238 g of the title compound were formed from 0.200 g of 6-carboxy- 
1-(2-chloro-4-phenylbenzyl)-2-methylbenzimidazole and 0.122 g of N-1 -propylsulfamide. 

RSSSSSZZS^ t. J= 7.4 Hz), 1 ,8-1 ,46(2H, m) , 2.2(3 H.) ^^^^ 
6 52(1 H d, J=8.2 Hz), 7.37(1 H, t, J=7.3 Hz), 7.44(2H, t, J=7.3 Hz), 7.53(1 H, dd, J=8.2 and 1 .7 Hz), 7.62-7.68(4H, m), 
7,0(1 H, dd, J=8.5 and 1.5 Hz), 7.85(1 H, d, J=1.6 Hz), 8.12(1 H, s), 11.61(1H, brs). 
IR(Nujol): 1661 cm" 1 , 
mp: 1 93.5-1 93.a°C. 

Example 76 

<Synthesis of 6-((N-1 -butylaminosulfonyl)carbamoyl)-1 -(2-chloro-4-phenylbenzyl)-2-methylbenzimidazole (76)> 

[0209] In the same manner as in Example 1 , 0.222 g of the title compound were formed from 0.200 g of 6-carboxy- 
1-(2-chloro-4-phenylbenzyl)-2-methylbenzimidazole and 0.121 g of N-1 -butylsulfamide. 

ThZZmSoZZ™7^ t, J= 7, HZ), 1 , 8-1 ,4(2H, m), 1 ,5-1 .42(2H, m), 2.52(3H, 

Hz) 5.63(2H, s), 6 6 52(1H, d, J=8.2 Hz), 7.37(1H, t, J=7.1 Hz), 7.45(2H, t, J=7.7 Hz), 7.53(1 H, d, J=8.1 Hz), 7.61-7.71 

(4H, m), 7.79(1H, dd, J=8.6 and 1.4 Hz), 7.85(1H, d, J=1.7 Hz), 8.12(1H, s), 11.61(1H, brs). 

IR(Nujol): 1667 cm- 1 . 

mp: 1 87.7-1 89.0°C. 

Example 77 

<Synthesis of 1 -(2-chloro-4-phenylbenzyl)-6-((N-1 -hexylaminosulfonyl)carbamoyl)-2-methylbenzimidazole (77)> 

[0210] In the same manner as in Example 1 , 0.159 g of the title compound were formed from 0.125 g of 6-carboxy- 
1-(2-chloro-4-phenylbenzyl)-2-methylbenzimidazole and 0.084 g of N-1 -hexylsulfamide. 

rN P MRt D S M^7Cmro )1 74(3H, t, J=7, Hz), 1 ,9-1 .22(6H, m), 1 ,7-1 .43(2H, m), 2.53(3H s), 2,7(2* , J=6.9 
Hz) 5 63(2H s) 6.51(1H, d, J=8 1 Hz), 7,8(1H, t, J=7.2 Hz), 7.45(2H, t, J=7.4 Hz), 7.53(1H, dd, J=8.1 and 1.6 Hz), 
S-w55h. m), 7.80(1H, dd. J=8.4and 1.5 Hz), 7.85(1H, d. J=1.7 Hz), 8.12(1H, d, J=1.4 Hz), 11.58(1H, brs). 
IR(Nujol): 1661 cm* 1 , 
mp: 1 78.2-1 80.0°C. 
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Example 78 

<Synthesis of 6-((benzylaminosulfonyl)carbamoyi)-1 -(2-chloro-4-phenylbenzyl)-2-methylbenzimidazole (78)> 

[0211] In the same manner as in Example 1 , 0.163 g of the title compound were formed from 0.130 g of 6-carboxy- 
1-(2-chloro-4-phenylbenzyl)-2-methylbenzimidazole and 0.098 g of N-benzylsulfamide. 
[Properties of Compound (78)] 

iH-NMR(DMSO-d 6l 8 ppm): 2.53(3H, s), 4.14(2H, d, J=5.9 Hz), 5.62(2H t s), 6.49(1H, d, J=8.1 Hz), 7.06(1H, t, J=7 2 
Hz) 7 15(2H, t J=7.4 Hz), 7.26(2H, d, J=7.3 Hz), 7.38(1H, t, J=7.2 Hz), 7.45(2H, t, J=7.3 Hz), 7.55(1H, d, J=8.2 Hz), 
7.65(3H, m), 7.72(1 H, d, J=8.6 Hz), 7.87(1 H, d, J=1.6 Hz), 7.99(1 H, s), 8.31 (1H, brt), 11. 58(1 H, brs). 
IR(Nujol): 1650 cm* 1 . 
mp: 1 78.8-1 80.3°C. 



Example 79 

<Synthesis of 1 -(4-bromo-2-chlorobenzyl)-6-((N-ethylaminosulfonyl)carbamoyl)-2-methylbenzimidazole (79)> 

[0212] In the same manner as in Example 1 , 0.13 g of the title compound were formed from 0.20 g of 1-(4-bromo- 
2-chlorobenzyl)-6-carboxy-2-methylbenzimidazole and 0.08 g of N-ethylsu If amide. 
[Properties of Compound (79)] 

i H -NMR(DMSO-d 6 , 8 ppm): 1 .02(3H, t, J=7.2 Hz), 2.48(3H, s), 2.91-2.97(2H, m), 5.55(2H, s), 6.39(1H. d J=8.4 Hz) 
7.45(1 H, dd, J=8.4 and 2.0 Hz), 7.65(1 H, d, J=8.4 Hz), 7.66(1 H, brs), 7.78(1 H, dd, J=8.4 and 1 .7 Hz), 7.85(1 H, d, J=2.0 
Hz), 8.06(1 H, d, J=1 .4 Hz), 11 .57(1 H, brs). 
IR(Nujol): 1661 cm" 1 , 
mp: 200.7-201 ,3°C. 



Example 80 

<Synthesis of 1 -(4-bromo-2-chlorobenzyl)-2-methyl-6-((N-1 -propylaminosulfonyl)carbamoyl)benzimidazole (80)> 

[0213] In the same manner as in Example 1 , 0.12 g of the title compound were formed from 0.25 g of 1-(4-bromo- 
2-chlorobenzyl)-6-caraoxy-2-methylbenzimidazole and 0.10 g of N-1-propylsulfamide. 

[Properties of Compound (80)] x 
iH-NMR(DMSO-d 6 , 8 ppm): 0.79(3H, t, J=7.4 Hz), 1 .41-1.48(2H, m), 2.48(3H, s), 2.85(2H, q, J=6.9 Hz), 5.54(2H, s), 
6.39(1 H, d, J=8.4 Hz), 7.45(1 H, dd, J=8.4 and 2.0 Hz), 7.65(1 H, d, J=8.5 Hz), 7.68(1 H, brs), 7.78(1 H, dd, J=8.4 and 
1.5 Hz), 7.85(1 H, d, J=1.9 Hz), 8.06(1 H, d, J=1.4 Hz), 11. 57(1 H, brs). 
IR(Nujol): 1661 cm* 1 , 
mp: 198.1-198.7°C. 

Example 81 

<Synthesis of i-(4-bromo-2-chlorobenzyl)-6-((N-1-butylaminosulfonyl)carbamoyl)-2-methylbenzimidazole (81 )> 

[0214] In the same manner as in Example 1 , 0.151 g of the title compound were formed from 0.200 g of 1 -(4-bromo- 
2-chlorobenzyl)-6-carboxy-2-methylbenzimidazole and 0.080 g of N-1-butylsulf amide. 
[Properties of Compound (81)] 

1 H-NMR(DMSO-d 6 , 8 ppm): 0.77(3H, t, J=7.3 Hz), 1 .20-1 .28(2H, m), 1 .37-1 .44(2H, m), 2.87-2.92(2H, m). 5.54(2H, s) 
6.38(1 H, d, J=8.3 Hz), 7.44(1 H, d, J=8.3 Hz), 7.66(1 H, d, J=8.5 Hz), 7.69(1 H, brs), 7.78(1 H, d, J=8.5 Hz), 7.86(1 H, s) 
8.06(1H,s), 11.55(1H, brs). 
IR(Nujol): 1661 cm" 1 , 
mp: 199.6-200.4°C. 

Example 82 

<Synthesis of 1-(4-bromo-2-chiorobenzyl)-2-methyl-6-((N-1 -pentylaminosulfonyl)carbamoyl)benzimidazole (82)> 

[0215] In the same manner as in Example 1 , 0.16 g of the title compound were formed from 0.20 g of 1-(4-bromo 
2-chlorobenzyl)-6-carboxy-2-methylbenzimidazole and 0.08 g of N-1-pentylsulfamide. 
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[Properties of Compound (82)] 

1 H-NMR(DMSO-d 6 , 8 ppm): 0.76(3H, t, J=6.8 Hz), 1 .1 7-1 .22(4H, m), 1 .38-1 .44(2H, m), 2.49(3H, s), 2.87(2H, q, J=6.9 
Hz), 5.54(2H, s), 6.38(1 H, d, J=8.4 Hz), 7.44(1 H, d, J=8.3 Hz), 7.62-7.71 (2H, m), 7.78(1 H, d, J=8.4 Hz), 7.85(1 H, d, 
J=1.5 Hz), 8.06(1 H, s), 11. 55(1 H, brs). 
IR(Nujol): 1661 cm" 1 , 
mp: 194.9-196.0*0. 

Example 83 

<Synthesis of 6-((benzylaminosulfonyi)carbamoyl)-1 -(4-bromo-2-chlorobenzyl)-2-methylbenzimidazole (83)> 

[0216] In the same manner as in Example 1 , 0.09 g of the title compound were formed from 0.200 g of 1-(4-bromo- 
2-chlorobenzyl)-6-carboxy-2-methylbenzimidazole and 0.098 g of N-benzylsulfamide. 
[Properties of Compound (83)] 

1 H-NMR(DMSO-d 6 , 5 ppm): 4.15(2H, d, J=6.0 Hz), 5.54(2H, s), 6.36(1 H, d, J=8.4 Hz), 7.08(1 H, t, J=7.2 Hz), 7.17(2H, 
t, J=7.6 Hz), 7.28(2H, d, J=7.8 Hz), 7.47(1 H, d, J=8.2 Hz), 7.63(1 H, d, J=8.4 Hz), 7.71 (1H, d, J=8.5 Hz), 7.86(1 H, s), 
7.94(1 H, s),8.33(1H, brt), 11. 57(1 H, brs). 
IR(Nujol): 1672 cm" 1 , 
mp: 191. 1-191 .8°C. 

Example 84 

<Synthesis of 6-((N-1 -butylaminosulfonyl)carbamoyl)-1 -(2-chloro-4-(methyloxy)benzyl)-2-methylbenzimidazole (84)> 

[0217] In the same manner as in Example 1 , 0.1 6 g of the title compound were formed from 0.1 8 g of 6-carboxy-1 - 
(2-chloro-4-(methyloxy)benzyl)-2-methylbenzimidazole and 0.126 g of N-1-butylsulfamide. 

[Properties of Compound (84)] x 
iH-NMR(DMSO-d 6 , 5 ppm): 0.77(3H, t, J=7.3 Hz), 1.23(2H, m), 1.40(2H, m), 1.40(2H, m), 2.49(3H, s), 2.88(2H, m), 
3.73(3H, s), 5.50(2H, s), 6.50(1H, d, J=8.7 Hz), 6.82(1H, dd, J=8.7 and 2.5 Hz), 7.13(1H, d, J=2.5 Hz), 7.64(1H, d, 
J=8.5 Hz), 7.69(1 H, t, J=5.7 Hz), 7.77(1 H, dd, J=1.6 and 8.4 Hz), 8.07(1 H, s), 11. 57(1 H, brs). 
IR(Nujol): 1667 cm" 1 . 
mp: 185-188°C. 

Example 85 

<Synthesis of 1 -(2-chloro-4-(ethyloxy)benzyl)-6-((N-ethylaminosulfonyl)carbamoyl)-2-methylbenzimidazole (85)> 

[0218] In the same manner as in Example 1 , 0.086 g of the title compound were formed from 0.150 g of 6-carboxy- 
1-(2-chloro-4-(ethyloxy)benzyl)-2-methylbenzimidazole and 0.070 g of N-ethylsulf amide. 
[Properties of Compound (85)] 

lH-NMR(DMSO-d 6 , 5 ppm): 1 .03(3H, t, J=7.3 Hz), 1 .28(3H, t, J=6.9 Hz), 2.91 -2.97(2H, m), 3.99(2H, q, J=7.0 Hz), 5.49 
(2H, s), 6.48(1 H, d, J=8.6 Hz), 6.81 (1 H, dd, J=8.9 and 2.5 Hz), 7.1 1 (1 H, d, J=2.5 Hz), 7.64(1 H, d, J=8.6 Hz), 7.66-7.70 
(1h! m), 7.77(1 H, dd, J=8.6 and 1 .5 Hz), 8.08(1 H, s), 11. 59(1 H, brs). 
IR(Nujol): 1667 cm" 1 . 
mp: 181.4-183.2°C. 

Example 86 

<Synthesis of 1 -(2-chloro-4-(ethyloxy)benzyi)-2-methyl-6-((N-1 -propylaminosulfonyl)carbamoyl)benzimidazole (86)> 

[0219] In the same manner as in Example 1 , 0.084 g of the title compound were formed from 0.150 g of 6-carboxy- 
1-(2-chloro-4-(ethyloxy)benzyl)-2-methylbenzimidazole and 0.065 g of N-1-propylsulfamide. 
[Properties of Compound (86)] 

1 H-NMR(DMSO-d 6 , 6 ppm): 0.79(3H, t, J=7.4 Hz), 1 .27(3H, t, J=7.0 Hz), 1 .43(2H, q, J=7.1 Hz), 2,82-2.87(2H, m), 3.99 
(2H| qj J=7<1 hz), 5.49(2H, s), 6.48(1 H, d, J=8.8 Hz), 6.81 (1H, dd, J=8.8 and 2.4 Hz), 7.11 (1H, d, J=2.5 Hz), 7.63(1 H, 
d, J=s'.5 Hz), 7.71 (1H, brs), 7.77(1 H, d, J=8.3 Hz), 8.06(1 H, s), 11. 56(1 H, brs). 
IR(Nujol): 1667 cm- 1 . 
MASS(FD): m/z 464 (M). 
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mp: 1 75.3-1 76.2°C. 
Example 87 

<Synthesis of 6-((N-1 -butylaminosulfonyl)carbamoyl)-1 -(2-chloro-4-(ethyloxy)benzyl)-2-methylbenzimidazole (87)> 

[0220] In the same manner as in Example 1 , 0.200 g of the title compound were formed from 0.200 g of 6-carboxy- 
1-(2-chloro-4-(ethyloxy)benzyl)-2-methylbenzimidazoleand 0.115 g of N-1-butylsu If amide. 
[Properties of Compound (87)] 

1 H-NMR(DMSO-d 6 , 6 ppm): 0.77(3H, t, J=7.4 Hz), 1 .20-1 .30(5H, m), 1 .37-1 .44(2H, m), 2.48(3H, s), 2.88(2H, q, J=6.8 
Hz), 3.99(2H, q, J=7.0 Hz), 5.49(2H, s), 6.48(1 H, d, J=8.7 Hz), 6.80(1 H, dd, J=8.7 and 2.5 Hz), 7.11(1 H, d, J=2.5 Hz), 
7.66-7.70(2H, m), 7.77(1 H, dd, J=8.4 and 1 .6 Hz), 8.07(1 H, d, J=1.4 Hz), 11. 56(1 H, brs). 
IR(Nujol): 1667 cm" 1 , 
mp: 180.0-181 .3°C. 

Example 88 

<Synthesis of 1 -(2-chloro-4-(pentyloxy)benzyl)-6-((N-ethylaminosulfonyl)carbamoyl)-2-methylbenzimidazole (88)> 

[0221] In the same manner as in Example 1 , 0.1 88 g of the title compound were formed from 0.200 g of 6-carboxy- 
1-(2-chloro-4-(pentyloxy)benzyl)-2-methylbenzimidazole and 0.090 g of N-ethylsulfamide. 
[Properties of Compound (88)] 

1 H-NMR(DMSO-d 6 , 5ppm): 0.86(3H, t, J=6.9 Hz), 1 .02(3H, t, J=7.1 Hz), 1 .27-1 .37(4H, m), 1 .62-1 .70(2H, m), 2.90-2.97 
(2H, m), 3.93(2H, t, J=6.6 Hz), 5.49(2H, s), 6.48(1 H, d, J=8.5 Hz), 6.81 (1H, dd, J=8.6 and 2.0 Hz), 7.11 (1H, d, J=2.5 
Hz),' 7.62-7.69(2H, m), 7.77(1 H, d, J=8.6 Hz), 8.08(1 H, s), 11. 59(1 H, brs). 
IR(Nujol): 1667 cm" 1 . 
mp: 179.2-1 81 .4°C. 

Example 89 

<Synthesis of 1 -(2-chloro-4-(pentyloxy)benzyl)-2-methyl-6-((N-1 -propy!aminosulfonyl)carbamoyl)benzimidazole (89)> 

[0222] In the same manner as in Example 1 , 0.142 g of the title compound were formed from 0.200 g of 6-carboxy- 
1-(2-chloro-4-(pentyloxy)benzyl)-2-methylbenzimidazole and 0.100 g of N-1 -p ropy Isulf amide. 
[Properties of Compound (89)] 

1 H-NMR(DMSO-d 6 , 5 ppm): 0.79 (3H, t, J=7.4 Hz), 0.86(3H, t, J=6.8 Hz), 1 .25-1 .38(4H, m), 1 .39-1 .47(2H, m), 1 .62-1 .69 
(2H m), 2.82-2.88(2H, m), 3.93(2H, t, J=6.5 Hz), 5.49(2H, s), 6.48(1 H, d, J=8.7 Hz), 6.81 (1H, dd, J=8.7 and 2.5 Hz), 
7.11 (1H, d, J=2.4 Hz), 7.64(1 H, d, J=8.5 Hz), 7.68-7.72(1 H, m), 7.77(1 H, d, J=8.5 Hz), 8.07(1 H, s), 11. 57(1 H, brs). 
IR(Nujol): 1667 cm- 1 . 
MASS(FD): m/z 506 (M). 
mp: 176.4-1 79.1 °C. 

Example 90 

<Synthesis of 6-((N-1 -butylaminosulfonyl)carbamoyl)-1 -(2-chloro-4-(pentyloxy)benzyl)-2-methylbenzimidazoIe (90)> 

[0223] In the same manner as in Example 1 , 0.14 g of the title compound were formed from 0.200 g of 6-carboxy- 
1-(2-chloro-4-(pentyloxy)benzyl)-2-methylbenzimidazole and 0.10 g of N-1-butylsulfamide. 
[Properties of Compound (90)] 

1 H-NMR(DMSO-d 6 , 6 ppm): 0.77(3H, t, J=7.4 Hz), 0.86(3H, t, J=7.2 Hz), 1.19-1 .43(8H, m), 1 .63-1 .69(2H, m), 2.48(3H, 
s), 2.88(2H, q, J=6.8 Hz), 3.93(2H, t, J=6.5 Hz), 5.49(2H, s), 6.47(1 H, d, J=8.6 Hz), 6.80(1 H, dd, J=8.8 and 2.5 Hz), 
7.11(1H, d, J=2.6 Hz), 7.62-7.69(2H, m), 7.77(1H, dd, J=8.4 and 1.6 Hz), 8.07(1H, s), 11.56(1H, brs). 
IR(Nujol): 1672 cm" 1 , 
mp: 1 73.5-1 75.2°C. 
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Example 91 

<Synthesis of 1-(2-chloro-4-(2-furyl^ ( 91 )> 

[0224] In the same manner as In Example 1 , 0.141 g of the title compound were formed from 0.200 g of 6-carboxy- 
1-(2-chloro-4-(2-furyl)benzyl)-2-methylbenzimida2ole and 0.088 g of N-ethylsulfamide. 
[Properties of Compound (91)] 

1 H-NMR(DMSO-d 6 , 6 ppm): 1 .01 (3H, t, J=7.2 Hz), 2.89-2.95(2H, in), 5.59(2H, s), 6.56(1 H, d, J=8.1 Hz), 6.59(1 H, dd, 
J=3 4 and 1.9 Hz), 7.05(1H, d, J=3.4 Hz), 7.55(1H, dd, J=8.1 and 2.0 Hz), 7.64(1H, brs), 7.66(1H, d, J=8.4 Hz), 7.75 
(1H, d, J=1.8 Hz), 7.79(1 H, dd, J=8.4 and 1.5 Hz), 7.87(1 H, d, J=1.6 Hz), 8.09(1 H, d, J=1 .4 Hz), 11. 59(1 H, brs). 
IR(Nujol): 1667 cm" 1 . 
MASS(FD): m/z 472 (M). 
mp: 190.5-192.2°C. 

Example 92 

<Synthesis of 1 -(2-chloro-4-(2-furyl)benzyl)-2-methyl-6-((N-1 -propylaminosulfonyl)carbamoyl)benzimidazole (92)> 

[0225] In the same manner as in Example 1 , 0.1 05 g of the title compound were formed from 0.200 g of 6-carboxy- 
1-(2-chloro-4-(2-furyl)benzyl)-2-methylbenzimidazole and 0.098 g of N-1-propylsulfamide. 
[Properties of Compound (92)] 

iH-NMR(DMSO-d 6 , 5 ppm): 0.77(3H, t, J=7.4 Hz), 1 .37-1 .46(2H, m), 2.51 (3H, s), 2.84(2H, q, J-6.4 Hz), 5.59(2H, s), 
6 56(1 H, d, J=8.2 Hz), 6.59(1 H, dd, J=3.5 and 1 .7 Hz), 7.05(1 H, d, J=3.4 Hz), 7.54(1 H, d, J=8.1 Hz), 7.66(1 H, d, J=8.5 
Hz), 7.68-7.71 (1 H, m), 7.76(1 H,d,J=1. 5 Hz), 7.78(1 H,dd,J=8.3 and 1.5 Hz), 7.87(1 H, d, J=1 .5 Hz), 8.1 0(1 H, s), 11.56 

(1H, brs). 

IR(Nujol) : 1656 cm' 1 . 
MASS(FD):m/z486 (M). 
mp: 1 77.8-1 80.2°C. 

Example 93 

<Synthesis of 6-((N-1 -butylaminosulfonyl)carbamoyl)-1 -(2-chloro-4-(2-f uryl)benzyl)-2-methylbenzimidazole (93)> 

[0226] In the same manner as in Example 1 , 0.23 g of the title compound were formed from 0.337 g of 6-carboxy- 
1-((2-chloro-4-(2-furyl)benzyl)-2-methylbenzimidazole and 0.228 g of N-1-butylsulfamide. 
[Properties of Compound (93)] 

1 H-NMR(DMSO-d 6 , 5 ppm): 0.74(3H, t, J=7.3 Hz), 1.21 (2H, m), 1.37(2H, m), 2.51(3H, s), 2.87(2H, m), 5.59(2H, s), 
6.56(1 H, d, J=8.1 Hz), 6.59(1 H, m), 7.04(1 H, d, J=3.3 Hz), 7.54(1 H, d, J=8.2 Hz), 7.66(2H, m), 7.75(1 H, s), 7.78(1 H, 
d, J=8.4 Hz), 7.87(1 H, s), 8.09(1 H, s), 11. 58(1 H, brs). 
IR(Nujol): 1667 cm" 1 . 
mp: 205.0-205.3°C. 

Example 94 

<Synthesis of 6-((benzylaminosulfony!)carbamoyl)-1 -(2-chloro-4-(2-f uryl)benzyl)-2-methylbenzimidazole (94)> 

[0227] In the same manner as in Example 1 , 0.23 g of the title compound were formed from 0.337 g of 6-carboxy- 
1-((2-chloro-4-(2-furyl)benzyl)-2-methylbenzimidazole and 0.279 g of N-benzylsulfamide. 
[Properties of Compound (94)] 

1 H-NMR(DMSO-d 6 , 8 ppm): 2.51 (3H, s), 4.14(2H, d, J=5.7 Hz), 5.58(2H, s), 6.53(1 H, d, J=8.2 Hz), 6.59(1 H, m), 7.06 
(2H m) 7.1 5(2H, t, J=7.5 Hz), 7.27(2H, d, J=7.4 Hz), 7.57(1 H, dd, J=8.1 and 1 .4 Hz), 7.64 (1 H, d, J=8.5 Hz), 7.72(1 H, 
dd, J=8.6 and 1.4 Hz), 7.76(1 H, d, J=1.1 Hz), 7.89(1 H, d, J=1.5 Hz), 7.98(1 H, s), 8.31 (1H, m), 11. 59(1 H, brs). 
IR(Nujol): 1656 cm" 1 . 
mp: 187.3-187.5° C. 
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Example 95 

<Synthesis of 1 -(2-chloro-4-ethyIbenzyl)-2-methyl-6-((N-1 -propylaminosulfonyl)carbamoyl)benzimidazole (95)> 

[0228] In the same manner as in Example 1 , 0.045 g of the title compound were formed from 0.150 g of 6-carboxy- 
1-(2-chloro-4-ethylbenzyl)-2-methylbenzimidazole and 0.082 g of N-1-propylsulfamide. 
[Properties of Compound (95)] 

1 H-NMR(DMSO-d 6 , 6 ppm): 0.79(3H, t, J=7.4 Hz), 1 .1 3(3H, t, J=7.3 Hz), 1 .39-1 .47(2H, m), 2.54-2.59(2H, m), 2.82-2.87 
(2H, m), 5.54(2H, s), 6.39(1 H, d, J=8.1 Hz), 7.06(1 H, d, J=8.5 Hz), 7.40(1 H, s), 7.65(1 H, d, J=8.5 Hz), 7.67-7.71 (1H, 
m), 7.78(1 H, d, J=8.8 Hz), 8.07(1 H, s), 11. 55(1 H, brs). 
mp: 1 74.3-1 75.7°C. 

Example 96 

<Synthesis of 6-((N-1 -butylaminosulfonyl)carbamoyl)-1 -(2-chloro-4-ethylbenzyl)-2-methylbenzimidazole (96)> 

[0229] In the same manner as in Example 1 , 0.076 g of the title compound were formed from 0.150 g of 6-carboxy- 
1-(2-chloro-4-ethylbenzyl)-2-methylbenzimidazole and 0.090 g of N-1-butylsulfamide. 
[Properties of Compound (96)] 

1 H-NMR(DMSO-d 6 , 5 ppm): 0.77(3H, t, J=7.3 Hz), 1 .13(3H, t, J=7.4 Hz), 1.19-1 .27(2H, m), 1 .36-1 .43(2H, m), 2.54-2.59 
(2H, m), 2.88(2H, q, J=7.4 Hz), 5.53(2H, s), 6.38(1 H, d, J=8.3 Hz), 7.06(1 H, d, J=7.5 Hz), 7.40(1 H, s), 7.63-7.68(2H, 
m), 7.77(1 H, d, J=8.5 Hz), 8.06(1 H, s), 11. 55(1 H, brs). 
IR(Nujol): 1667 cm" 1 , 
mp: 169.3-1 71 .0°C. 

Example 97 

<Synthesis of 6-((N-1 -butylaminosulfonyl)carbamoyi)-1 - (2-chloro-4-n-hexylbenzyl)-2-methylbenzimidazole (97)> 

[0230] In the same manner as in Example 1 , 0.092 g of the title compound were formed from 0.150 g of 6-carboxy- 
1-(2-chloro-4-hexylbenzyl)-2-methylbenzimidazole and 0.077 g of N-1-butylsulfamide. 
[Properties of Compound (97)] 

iH-NMR(DMSO-d 6 , 5 ppm): 0.76(3H, t, J=7.4 Hz), 0.75-0.84(3H, m), 1 .20-1 .27(8H, m), 1 .36-1 .43(2H, m), 1 .47-1 .54 
(2H, m), 2.50-2.55(2H f m), 2.86-2.90(2H, m), 5.53(2H, s), 6.38(1 H, d, J=8.0 Hz), 7.04(1 H, d, J=8.1 Hz), 7.38(1 H, s), 
7.64-7.71 (2H, m), 7.78(1 H, dd, J=8.4 and 2.0 Hz), 8.08(1 H, s). 11. 55(1 H, brs). 
IR(Nujol): 1667 cm' 1 . 
mp: 172.1-173.4°C. 

Test Example 

<Activity of decreasing blood sugar using db/db mice> 
Test compounds 

[0231 ] 1 -(2-Chloro-4-(n-pentyloxy)benzyl)-2-methyl-6-((4-methylbenzene)sulf onylcarbamoy l)benzimidazole - Com- 
pound(15) 

[0232] 6-((N-1 -butylaminosulfonyl)carbamoyl)-1 -(2-chloro-4-phenylbenzyl)-2-methylbenzimidazole - Compound 
(76) 

Animal used 

[0233] Five-week-old female mice [C57BL/KsJ-dbm db+/db+, C57BLyKsJ-dbm +m/+m (Jackson Laboratory)] were 
purchased, and were kept for 2 to 3 weeks. Then, these mice were used in the test. 

Preparation of an agent 

[0234] A test compound was mixed with a powdered chow (CE-2, made by Nippon Clea) using a mortar. The mixing 
ratio was 0.01%. The mixed chow was changed twice a week for each group. The feed amount and the remaining 
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amount were recorded, and the intake was calculated from the difference therebetween. 
Test schedule 

[0235] The female db/db mice were grouped according to the body weight, the plasma glucose, and the plasma 
triglyceride concentrations. Then, the mixture containing the test compound was administered to the mice for 14 days 
(from 8 to 1 0 weeks old). In the morning on day 7 and day 14, blood was collected from the orbital venous plexus using 
heparinized glass capillary tubes (Chase Heparinized Capillary Tubes), and a plasma fraction was obtained through 
centrifugal separation. Plasma glucose, triglyceride, and insulin concentrations were measured on day 0 and day 14. 
Plasma glucose and triglyceride concentrations were measured on day 7. The body weight was measured on day 0, 
day 7, and day 14. After the final collection of the blood, the mice were killed using C0 2 gas. 

Measurement method 

r0236] The plasma glucose was measured by a glucose oxidase method (Glucose Cll-Test Wako made by Wako 
Pure Chemical Industries, Ltd.) using from 1 0 to 1 5 ul of plasma. The plasma triglyceride concentration was measured 
by a GPO-p-chlorophenol method (Triglyceride G-Test Wako made by Wako Pure Chemical Industries, Ltd.) or a GPO- 
DAOS method (Triglyceride E-Test Wako) using from 1 0 to 1 5 ul of plasma. The above-mentioned measurements were 
conducted immediately after the blood collection. The plasma insulin concentration was measured by radioimmu- 
noassay method (Phadesef Insulin RIA Kit made by Cabi Pharmacia) using 20 u.1 of plasma (which can be stored at 
-20°C). 

Results 

[02371 The difference in the plasma glucose and the plasma triglyceride concentrations betweeen the db/db mouse 
and the +7+ mouse was defined as 1 00%, and the rate (%) of decrease in the plasma glucose and the plasma triglyceride 
concentrations of the group to which the test compound was administered was calculated. The results were as follows: 
when 1 mg/kg of Compound (15) was administered, the rate of decrease in the plasma glucose was 79% and the rate 
of decrease in the plasma triglyceride was 69%; when 1 mg/kg of Compound (76) was administered, the rate of decrease 
in the plasma glucose was 71% and the rate of decrease in the plasma triglyceride was 98%. 

INDUSTRIAL APPLICABILITY 

[0238] Herein provided are novel benzimidazole derivatives and their pharmaceutical^ acceptable salts. These com- 
pounds and their salts, which are acceptable as medicine, have blood sugar level-depressing activity or PDE5-mhibiting 
activity and are useful as therapeutic agents for impaired glucose tolerance, diabetes (type II diabetes), diabetic com- 
plications (e.g. diabetic gangrene, diabetic arthropathy, diabetic osteopenia, diabetic glomerulosclerosis, d.abetic ne- 
phropathy diabetic dermopathy, diabetic neuropathy, diabetic cataract, diabetic retinopathy, etc.) insulin-resistant syn- 
drome (e g insulin receptor disorders, Rabson-Mendenhall syndrome, leprechaunism, Kobberhng-Dunnigan syn- 
drome Seip syndrome, Lawrence syndrome, Cushing syndrome, acromegaly, etc.), polycystic ovary syndrome, hy- 
perlipemia, atherosclerosis, cardiovascular disorders (e.g., stenocardia, cardiac failure, etc.), hyperglycemia (e.g., 
abnormal saccharometabolism such as feeding disorders, etc.), pancreatitis, osteoporosis, hyperuricemia, hyperten- 
sion inflammatory bowel disease, skin disease accompanying abnormal differentation of epidermal cells, stenocardia, 
pulmonary hypertension, congestive heart failure, glomerulopathy (e.g., diabetic glomerulosclerosis, etc.), tubulointer- 
stitial disorders (e.g., renopathy induced by FK506, cyclosporin, etc.), renal failure, atherosclerosis, angiostenosis (e. 
g angiostenosis after percutaneous arterioplasty), distal angiopathy, cerebral apoplexy, chronic reversible obstructions 
(eg bronchitis, asthma (chronic asthma, allergic asthma), etc.), autoimmune disease, allergic rhinitis, urticana, glau- 
coma diseases characterized by enteromotility disorders (e.g., hypersensitive enteropathy syndrome, etc.), impotence 
(e g organic impotence, psychic impotence, etc.), nephritis, cachexia (e.g. progressive weight reduction due to lipol- 
ysis 'myodegeneration, anaemia, edema, anorexia, and such in chronic diseases such as cancer, tuberculosis, endo- 
crine diseases, and AIDS), pancreatitis, or post-PTCA restenosis. In addition, they, in combination with a retinoid, are 
effective for treating diseases associated with cell proliferative disorders including cancer, restenosis, and atheroscle- 
rosis. 



Claims 

1. A benzimidazole derivative of the following formula (I), or its salt: 
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wherein R< represents a lower alkyl group or a lower alkyloxy-lower alkyl group; R 2 represents a hydrogen atom, 
a halogen atom, an alkyl group having 1 to 8 carbon atoms, an aryl group, an aryl-lower alkyl group, an aryloxy- 
lower alkyl group, an alkyloxy group having 1 to 8 carbon atoms, a lower alkyloxy-lower alkyloxy group, a lower 
cycloalkyl-lower alkyloxy group, an aryl-lower alkyloxy group, an alkynyl group having 3 to 8 carbon atoms, a halo- 
lower alkyl group, a lower alkylthio group, a lower alkanoylamino group, an N-substituted lower alkylamino group, 
a thienyl group, a furyl group, or a morpholino group; R 3 represents a lower alkyl group, a lower alkenyl group, an 
aryl group, a lower alkylaryl group, an aryl-lower alkenyl group, a halothienyl group, a lower alkylam.no group, or 
an aryl-lower alkylamino group; 

A represents a benzene ring, a naphthalene ring, or a pyridine ring; and 
X represents a halogen atom. 

The benzimidazole derivative or its salt of claim 1 , wherein A is a benzene ring. 

The benzimidazole derivative or its salt of claim 2, wherein a lower alkyl or a lower alkenyl moiety of a lower alkyl 
group, a lower alkyloxy-lower alkyl group, an aryl-lower alkyl group, an aryloxy-lower alkyl group, a lower alkyloxy- 
lower alkyloxy group, a lower cycloalkyl-lower alkyloxy group, an aryl-lower alkyloxy group, a halo-lower alkyl 
group a lower alkylthio group, an N-substituted lower alkylamino group, a lower alkanoylamino group, a ower 
alkenyl group, a lower alkylaryl group, an aryl-lower alkenyl group, a lower alkylamino group, and an aryl-lower 
alkylamino group has 1 to 6 carbon atoms; a lower cycloalkyl moiety of a lower cycloalkyl-lower alkyloxy group 
has 3 to 7 carbon atoms; and an aryl moiety of an aryl group, an aryl-lower alkyl group, an aryloxy-lower alkyl 
group, an aryl-lower alkyloxy group, and an aryl-lower alkylamino group is a phenyl group. 

The benzimidazole derivative or its salt of claim 3, wherein R, is a methyl group or a methyloxymethyl group; R 2 
is a hydrogen atom, an alkyl group having 2 to 7 carbon atoms, a phenyl group, a phenylethyl group, a pheny- 
loxymethyl group, an alkyloxy group having 1 to 8 carbon atoms, a (2-methyloxyethyl)oxy group, a cyclopentyl- 
methyloxy group, a benzyloxy group, an alkynyl group having 5 to 7 carbon atoms, a trifluoromethyl group, a 
methylthio group, a butyrylamino group, an N-methylpentylamino group, a thienyl group, a furyl group, or a mor- 
pholino group; and R 3 is a butyl group, a pentyl group, a pentenyl group, a phenyl group, a methylphenyl group, 
a phenylethenyl group, a chlorothienyl group, an amino group substituted with an alkyl group having 2 to 6 carbon 
atoms, or a benzylamino group. 

The benzimidazole derivative or its salt of claim 1 , wherein the benzimidazole derivative or its salt is selected from 
the group consisting of l-(2,4-dichlorobenzyl)-2-methyl-6-((3-methylbenzene)sulfonylcarbamoyl)benzimidazole, 
1 -((1 -bromonaphthalen-2-yl)methyl)-2-methyl-6-((4-methylbenzene)sulfonylcarbamoyl)benz.midazole, 6-(1 -bu- 
tanesulfonylcartoamoyl)-1-(4-bromo-2-chlorobenzyl)-2-methylbenzimidazole, 1-(4-bromo-2-chlorobenzyl)-2-me- 
thyl-6-((3-methylbenzene)sulfonylcarbamoyl)benzimidazole, 6-(1 -butanesulfonylcarbamoyl)-1 -(2-chloro-4-phe- 
nylbenzyl)-2-methylbenzimidazole, i.(2-chloro-4-(2-phenylethyl)benzyl)-2-methyl-6-((4-methylbenzene)sulfonyl- 
carbamoyl)benzimidazole, 1-(2-chloro-4-(phenyloxymethyl)benzyl)-2-methyl-6-((E)-(1-pent-1-ene)su lonylcar- 
bamoyObenzimidazole, l-(2-chloro-4-(phenyloxymethyl)benzyl)-2-methyl-6-((E)-(2-phenylethene)sulfonylcar- 
bamoyObenzimidazole, 6-(1-butanesulfonylcarbamoyl)-1-(2-chloro-4-(phenyloxymethyl)benzyl)-2-methylbenz.m- 
idazole i-(2-chloro-4-(phenyloxymethyl)benzyl)-2-methyl-6-((3-methylbenzene)sulfonylcarbamoyl)benzimida- 
zole i-'(2-chloro-4-(n-octyloxy)benzyl)-2-methyl-6-(1-pentanesulfonylcarbamoyl)benzimidazole,1-(2-chloro-4-(n- 
octyioxy)benzyl)-2-methyl-6-((4-methylbenzene)sulfonylcarbamoyl)benzimidazole, 1-(2-chloro-4-(n-hexyloxy) 
benzyl)-2-methyl-6-(1-pentanesulfonylcarbamoyl)benzimidazole, 1-(2-chloro-4-(n-pentyloxy)benzyl)-2-methyl-6- 
(l-pentanesulfonylcarbamoyl)benzimidazole, l-(2-chloro-4-(n-pentyloxy)benzyl)-2-methyl-6-((4-methylbenzene) 
sulfonylcartoamoyDbenzimidazole, l-(4-n-butyloxy-2-chlorobenzyl)-2-methyl-6-((4-methylbenzene)sulfonylcar- 
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bamoyl)benzimidazole, l-(2-chloro-4-(n-propyloxy)benzyl)-2-methyl-6-(1-pentanesulfonylcarbamoyl)ben 

zole, l-(2-chloro-4-(n-propyloxy)benzyl)-2-me^ 1 " 
(2-chloro-4-(methyloxy)benzyl)-2-methyl-6-(1-pentanesulfonylcait>amoyl)ben 1 -(2-chloro-4-(methyl- 

oxy)benzyl)-2-methyl-6-((4-methylbenzene)sulfonyicariDamoyl)benzimidazole, 1-(2-chloro-4-((2-methyloxy ethyl) 
oxy)benzyl)-2-methyl-6-(1-pentanesulfonylcarbamoyI)benzimidazole, 1-(2-chloro-4-((2-methyloxyethyl)oxy)ben- 
zyl)-2-methyl-6-((4-methylbenzene)sulfonylcarbamoyl)benzimidazole, 1-(2-chloro-4-(cyclopentylmethyloxy)ben- 
zyl)-2-methyl-6-(1-pentanesulfonylcarbamoyl)benzimidazole, 1-(2-chloro-4-(cyclopentylmethyloxy)benzyl)-2-me- 
thyl-6-((4-methylbenzene)su!fonylcarbamoyl)benzimidazole, l-(2-chloro-4-(cyclopentylmethyloxy)benzyl)-2-me- 
thyl-6-((E)-1 -pent-1 -enesulf onylcarbamoyl)benzimidazole, 6-(benzenesu!fonylcarbamoyl)-1 -(4-benzyloxy-2-chlo- 
robenzyl)-2-methylbenzimidazole, i-(4-benzyloxy-2-chlorobenzyl)-2-methyl-6-((3-methylbenzene)sulfonylcar- 
bamoyl)benzimidazole, l-(4-benzyloxy-2-chlorobenzyl)-2-methyl-6-((E)H2-phenylethene)sulfonylcarbamoyl)ben- 
zimidazole, i-(4-benzyloxy-2-chlorobenzyl)-2-methy^ 

zole, 1 -(4-benzyloxy-2-chlorobenzyl)-6-(1 -butanesulfonyicarbamoyl)-2-methylbenzimidazole, 1 -(4-benzyloxy- 
2-ch'lorobenzyl)-2-methyl-6-((E)-1 -penM -enesulf onylcarbamoyl)benzimidazole, 6-(1 -methylbenzimidazole, 1 - 
(2-chloro-4-(2-thienyl)benzyl)-2-methyl-methylbenzimidazole f 1-(2-chloro-4-(2-thienyl)benzyl)-2-methyl-6-((E)- 
1 -pent-1 -enesulfonylcarbamoyl)benzimidazole, 6-(benzenesulfonylcarbarnoyl)-1 -(2-chloro-4-(2-f uryl)benzyl)- 
2-methylbenzimidazole, i-(2-chloro-4-(2-furyl)benzyl)-2-methyl-6-((3-methylbenzene)sulfonylcarbamoyl)b 
idazole, i-(2-chloro-4-(2-furyl)benzyl)-2-methyl-6-((E)-(2-phenylethene)sulfonylcarbamoyl)ben 1- 
(2-chloro-4-(2-furyl)benzyl)-6-((5-chloro-2-thiophene)sulfonylcarbamoyl)-2-me^^^ 6-(1-butanesul- 
fonylcarbamoyl)-1-(2-chloro-4-(2-furyl)benzyl)-2-methylbenzimidazole, 1-(2-chloro-4-(2-furyl)benzyl)-2-methyl-6- 
((E)-1 -pent-1 -enesulfonylcarbamoyl)benzimidazole, 1 -(2-chloro-4-phenylbenzyl)-2-(methyloxymethyl)-6-(1 -pen- 
tanesulfonylcarbamoyl)benzimidazole, i-(2-chloro-4-phenylbenzyl)-6-((4-methylbenzene)sulfonylcarbamoyl)-2- 
(methyloxymethyl)benzimidazole, 1 -(2-chloro-4-(1 -pentyn-1 -yl)benzyl)-2-methyl-6-(1 -pentanesulfonylcarbamoyl) 
benzimidazole, 1 -(2-chloro-4-(1 -pentyn-1 -yl)benzyl)-2-methyl-6-((4-methylbenzene)sulf onylcarbamoyl)benzimi- 
dazole, 1 -(2-chloro-4-(1 -hexyn-1 -yl)benzyl)-2-methyl-6-(1 -pentanesulfonylcarbamoyl)benzimldazole, 1 -(2-chloro- 
4-(1 -hexyn-1 -yl)benzyl)-2-methyl-6-((4-methylbenzene)sulf onylcart>amoyl)benzimidazole, 1 -(2-chloro-4-(1 -hep- 
tyn-1 -yl)benzyl)-2-methyl-6-(1 -pentanesu!fonylcarbamoyl)benzimidazole, 1 -(2-chloro-4-(1 -heptyn-1 -yl)benzyl)- 
2-methyl-6-((4-methylbenzene)sulfonylcarbamoyl)benzlmidazole, 1-(2-chloro-4-ethylbenzyl)-2-methyl-6-(1-pen- 
tanesulfonylcarbamoyl)benzimidazole, i-(2-chloro-4-ethylbenzyl)-2-methyl-6-((4-methyIbenzene)sulfonylcar- 
bamoyl)benzimidazole, 1 -(4-n-butyl-2-chlorobenzyl)-2-methyl-6-(1 -pentanesulfonylcarbamoyl)benzimidazole, 1 - 
(4-n-butyl-2-chlorobenzyl)-2-methyl-6-((4-methylbenzene)sulfonylcarbamoyl)benzimidazo^ 1 -(2-chloro-4- 

(1 -pentyl)benzyl)-2-methyl-6-(1 -pentanesulfonylcarbamoyl)benzimidazole, 1 -(2-chloro-4-(1 -pentyl)benzyl)-2-me- 
thyl-6-((4-methylbenzene)sulfonylcarbamoyl)benzimidazole, 6-(1-butanesulfonylcarbamoyl)-1-(2-chloro-4- 
(1-hexyl)benzyl)-2-methylbenzimidazole, i-(2-chloro-4-(1-hexyl)benzyl)-2-methyl-6-(1-pentanesulfonylcar- 
bamoyl)benzimidazole, 1 '-(2-chloro-4-(1 -hexyl)benzyl)-2-methyl-6-((E)-1 -pent-1 -enesulfonylcarbamoyl)benzimi- 
dazole, 1 -(2-chloro-4-(1 -hexyl)benzyl)-2-methyl-6-((E)-(2-phenylethene)suIfonylcarbamoyl)benzlmidazole > 1 - 
(2-chloro-4-(1-hexyl)benzyl)-2-methyl-6-((5-chloro-2-thiophene)sulfonylcarbamoyl)benzim 1 -(2-chloro-4- 

(1 -heptyl)benzyl)-2-methyl-6-(1 -pentanesulfonylcarbamoyl)benzimidazole, 1 -(2-chloro-4-(1 -heptyl)benzyl)-2-me- 
thyl-6-((4-methylbenzene)sulfonylcarbamoyl)benzimidazole, 6-(1-butanesulfonylcarbamoyl)-1-(2-chloro-4-(tnf- 
luoromethyl)benzyl)-2-methylbenzlmidazole, 6-(benzenesulfonylcarbamoyl)-1-(2-chloro-4-(trifluoromethyl)ben- 
zyl)-2-methylbenzimidazole, l-(2-chloro-4-(trifluoromethyl)benzyl)-2-methyl-6-((3-methylbenzene)sulfonylcar- 
bamoyl)benzimidazole, i-(2-chloro-4-(trifluoromethyl)benzyl)-2-methyl-6-((E)-(2-phenylethene)sulfonylcar- 
bamoyl)benzimidazole, i-(2-chloro-4-(trifluoromethyl)benzyl)-2-methyl-6-((5-chloro-2-thiophene)sulfonylcar- 
bamoyl)benzimidazole, 1 -(2-chloro-4-(N-methyl-N-(1 -pentyl)amino)benzyl)-2-methyl-6-(1 -pentanesulfonylcar- 
bamoyi)benzimidazole, l-(2-chloro-4-(N-methyl-N-(1-pentyl)amino)benzyl)-2-methyl-6-((4-methylbenzene)sulfo- 
nylcarbamoyl)benzimidazole, 1 -(4-(N-1 -butyrylamino)-2-chlorobenzyl)-2-methyl-6-(1 -pentanesulfonylcarbamoyl) 
benzimidazole, l.(4-(N-1-butyrylamino)-2-chlorobenzyl)-2-methyl-6-((4-methylbenzene)sulfonylcarbamoyl)benz- 
imidazole, 1 -(2-chloro-4-morpholinobenzyl)-2-methyl-6-((4-methylbenzene)sulfonylcarbamoyl)benzimidazole, 1 - 
(2-chloro-4-morpholinobenzyl)-2-methyl-6-(1-pentanesulfonylcarbamoyl)benzimidazole, 1-(2-chloro-4-(methylth- 
ioJbenzyO^-methyl-e-CI-pentanesulfonylcarbamoyObenzimidazole, 1-(2-chloro-4-(methylthio)benzyl)-2-methyl- 
6-((4-methylbenzene)sulfonylcartamoyl)benzimidazole, 1-(2-chloro-4-(trifluoromethyl)benzyl)-2-methyl-6-((N- 
1 -propylaminosulfonyOcarbamoyObenzimidazole, 1 -(2-chloro-4-phenylbenzyl)-2-methyl-6-((N-1 -propylaminosul- 
fonyl)carbamoyl)benzimidazole, 6-((N-1-butylaminosulfonyl)carbamoyl)-1-(2-chloro-4-phenylbenzyl)-2-methyl- 
benzimidazole, 1 -(2-chloro-4-phenylbenzyl)-6-((N-1 .hexylaminosulfonyl)carbamoyl)-2-methylbenzimidazole, 6-( 
(benzylaminosulfonyl)carbamoyl)-1-(2-chloro-4-phenylbenzyl)-2-methylbenzimidazole, 1-(4-bromo-2-chloroben- 
zyl)-6-((N-ethylaminosulfonyl)carbamoyl)-2-methylbenzimidazole, 1-(4-bromo-2-chlorobenzyl)-2-methyl-6-((N- 
1 -propylaminosulfonyl)carbamoyl)benzimidazole, 1 -(4-bromo-2-chlorobenzyl)-6-((N-1 -butylaminosulfonyl)car- 
bamoyl)-2-methylbenzimidazole, l-(4-bromo-2-chlorobenzyl)-2-methyl-6-((N-1-pentylaminosulfonyl)carbamoyl) 
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benzimidazole, 6-((benzylaminosulfonyl)carbamo 6-((N- 
1 -butylaminosulfonyl)caroamoyl)-1 -(2-chloro-4-(methyloxy)benzyl)-2-methylbenzimidazole f 1 -(2-chioro-4-(ethyl- 
oxy)benzyl)-6-((N-ethylaminosulfonyl)carbamoyl)-2-methylbenzimidazole > 1-(2-chloro-4-(ethyloxy)benzyl)-2-me- 
thyl-6-((N-1 -propylaminosulfonyl)carbamoyl)benzimidazole, 6-((N-1 -butylaminosulfonyl)carbamoyl)-1 -(2-chloro- 
4-(ethyloxy)benzyl)-2-methylbenzimidazole ) l-(2-chloro-4-(pentyloxy)benzyl)-6-((N-ethylaminosulfonyl)car- 
bamoyO^-methylbenzimidazole, 1-(2-chloro-4-(pentyloxy)benzyl)-2-methyl-6>((N-1-propylaminosulfonyl)car- 
bamoyl)benzimidazole, 6-((N-1-butylaminosulfonyi)carbamoyl)-1-(2^hloro-4-(pentyloxy)benzyl)-2-methylbenz- 
imidazoie, 1 -(2-chloro-4-(2-f uiyl)benzyl)-6-((N-ethytaminosulfonyl)cart3amoyl)-2-methylbenzimidazole, 1 -(2-chlo- 
ro-4-(2-furyl)benzyl)-2-methyl-6-((N-1-propylaminosulfonyl)carbamoyl)benzimidazo 6-((N-1-butylaminosulfo- 
nyl)carbamoyl)-1-(2-chloro-4-(2-furyl)benzyl)-2-methylbenzimjdazo!e ) 6-((benzylaminosulfonyl)carbamoyl)-1- 
(2-chloro-4-(2-furyl)benzyl)-2-methylbenzimidazole, 1-(2-chloro-4-ethylbenzyl)-2-methyl-6-((N-1-propylaminosul- 
fonyl)carbamoyl)benzimidazole, 6-((N-1-butylaminosulfonyl)carbamoyl)-1-(2-chloro-4-ethyIbenzyl)-2-methylben- 
zimidazole, and 6-((N-1 -butylaminosulfonyl)carbamoyl)-1 -(2-chloro-4-n-hexylbenzyl)-2-methylbenzimidazole. 

A pharmaceutical composition for preventing or treating impaired glucose tolerance, diabetes, diabetic complica- 
tions, insulin-resistant syndrome, polycystic ovary syndrome, hyperlipidemia, atherosclerosis, cardiovascular dis- 
orders, hyperglycemia, pancreatitis, osteoporosis, hyperuricemia, hypertension, inflammatory bowel disease, skin 
disease accompanying abnormal differentation of epidermal cells, stenocardia, pulmonary hypertension, conges- 
tive heart failure, glomerulopathy, tubulointerstitial disorders, renal failure, atherosclerosis, angiostenosis, distal 
angiopathy, cerebral apoplexy, chronic reversible obstructions, autoimmune disease, allergic rhinitis, urticaria, 
glaucoma, diseases characterized by enteromotility disorders, impotence, nephritis, cachexia, pancreatitis, or 
post-PTCA restenosis, the pharmaceutical composition comprising, as an active ingredient, the benzimidazole 
derivative of any one of claims 1 to 5 or a pharmaceutical^ acceptable salt thereof. 
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Figure 1- 
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Figure 2 
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Figure 3 
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Figure 4 
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Figure 6 
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Figure 9 
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Figure 12 ■ 
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Figure 13 
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Figure 14 
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Figure 16 
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Figure 17 
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Figure 18 
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